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Preface

Mule ESB is a lightweight Java-based enterprise service bus (ESB) and integration platform
that allows developers to connect applications together quickly and easily, enabling them
to efficiently exchange data. You can therefore use Mule ESB to allow different applications
to communicate with each other via a transit system to carry data between applications
within your enterprise or across the Internet. It is also useful if you use more than one type
of communication protocol while integrating three or more applications/services.

Mule ESB Cookbook takes readers through the practical approach of using Mule ESB 3.3.
This book solves numerous issues faced by developers working on Mule ESB in real time
and provides use cases on how to integrate Mule with other technologies. It also focuses
on development and delivery using Mule ESB through integrating, migrating, and upgrading
advanced technological tools.

This book gives the reader a strong overview of the Mule framework using practical and
easy-to-follow examples. It has three sections: problems, approaches, and solutions. The
key aim of this book is to show you how to allow different applications to communicate
with each other by creating a transit system to carry data between applications within your
enterprise or across the Internet. Mule ESB enables easy integration of existing systems,
regardless of the different technologies that the applications use, including JMS, web
services, JDBC, HTTP, and more.

Mule ESB Cookbook will teach you everything to communicate between applications that
are built on different platforms, as well as how to migrate them into your application across
multiple platforms or on the Cloud.
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What this book covers

This book contains recipes related to deployment, scripting, and the API discussing core
concepts of standard components, performance tuning, and Cloud integration through
practical task-oriented recipes. This book will provide you practical knowledge of the
Mule ESB architecture and its configuration. Core concepts and components required
to understand how Mule ESB works are also explained.

Chapter 1, Getting Started with Mule ESB, discusses Mule core concepts and terminology. It
also provides an environment setup for Mule ESB and Mule Studio. By the end of this chapter,
you will be familiar with Mule IDE integration with Eclipse, and how to create a Hello World
project and flow in Mule Studio. At the end of this chapter, you will learn how to configure Mule
elements and deploy applications on the Mule server.

Chapter 2, Working with Components and Patterns, describes what a component is and its
types, such as Echo, Logger, REST, SOAP, HTTP, and Java. You will also know how to configure
a component, how to use it in a workflow, and what patterns are in Mule ESB.

Chapter 3, Using Message Property, Processors, and Sources, helps you understand what
message sources, processors, and properties are. By the end of this chapter, you will be able
to use processors in a workflow, and use message processors to control the message flow,
and message property scopes.

Chapter 4, Endpoints, explains what an Endpoint is. Endpoints send and receive data and are
responsible for connecting to external resources and delivering messages.The two types of
Endpoints available in Mule Studio are: Inbound Endpoint and Outbound Endpoint. Inbound
Endpoint is used for receive messages and Outbound Endpoint is used for sending messages.

Chapter 5, Transformers, explains what a transformer is. By the end of this chapter, you will be
able to configure the JSON-to-Object and Object-to-XML transformers and DataMapper.

Chapter 6, Configuring Filters, explains what a filter is and how to configure the Logic
filter. By the end of this chapter, you will be able to create a custom filter and configure
the Message filter.

Chapter 7, Handling Exceptions and Testing, explains what an exception is. By the end of
this chapter, you will be able to configure the Catch Exception Strategies, Rollback Exception
Strategies, and JUnit testing.

Chapter 8, Introducing Web Services, explains what a web service is. By the end of this
chapter, you will be able to create a JAX-WS web service and integrate external web services.

Chapter 9, Understanding Flows, Routers, and Services, explains what a Router is, and how to
configure the Router and the Splitter Flow Control.

Chapter 10, Configuring Cloud Connectors, explains what a cloud connector is and how to
integrate Twitter and Dropbox connectors.

—21
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What you need for this book

You will need the following software to be installed before running the code examples:

» Mule ESB requires JDK 6 or a later version. JDK 6 can be downloaded from the
following site: http://www.oracle.com/technetwork/java/javase/
downloads/jdk6downloads-1902814 .html.

» Mule Studio is a powerful, user-friendly Eclipse-based tool. Mule Studio is an
Eclipse-based tool that has three main components: a package tree, a palette, and a
canvas. Mule ESB easily creates flows and edits and tests them in a few minutes. It
is based on drag-and-drop elements and supports two-way editing. Mule Studio can
be downloaded from the following site: http://www.mulesoft.org/all-mule-
studio-downloads.

» You will also require PostgreSQL 9.2. PostgreSQL is a web hosting database that is
used to store website information such as user information. PostgreSQL is a powerful,
open source object-relational database system. It runs on all major operating systems,
including Linux, Unix, and Windows. It is fully ACID compliant, and has full support
for foreign keys, joins, views, triggers, and stored procedures. PostgreSQL can be
downloaded from the following site: http://www.piostgresql .org/download.

» You will need Selenium IDE. It is an integrated development environment for
Selenium scripts. It is implemented as a Firefox extension and allows you to record,
edit, and debug tests. Selenium IDE includes the entire Selenium Core, allowing
you to easily and quickly record and play back tests in the actual environment that
they will run on. Selenium IDE is not only a recording tool, but it is also a complete
IDE. You can choose to use its recording capability, or you may edit your scripts by
hand. Selenium IDE can be downloaded from the following site: http://docs.
seleniumhqg.org/download/.

Who this book is for

This book provides solutions for developers who are working on Mule ESB and for integrators
or migrators who are integrating and migrating Mule with other technologies. It focuses on
development and delivery using Mule ESB through integrating, migrating, and upgrading
advanced technological tools.

Conventions

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

Code words in text are shown as follows: "Enter the project name, Logic Filter."
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A block of code is set as follows:

package com.org;
public class User ({

private String name;

private String lname;

public String getName () {
return name;

}

public void setName (String name) {
this.name = name;

}

public String getLname () {
return lname;

}

public void setLname (String lname) {
this.lname = lname;

}
Any command-line input or output is written as follows:
java -jar selenium-server-standalone-2.31.0.jar

New terms and important words are shown in bold. Words that you see on the screen,

in menus or dialog boxes for example, appear in the text like this: "Click on Next and
then on Finish."

Warnings or important notes appear in a box like this.

Al =

Q Tips and tricks appear like this.
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Reader feedback

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

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

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

Customer support

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

Downloading the example code

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

Errata

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

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

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

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

Questions

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




Getting Started with
Mule ESB

In this chapter, we will cover the following topics:

» Understanding Mule concepts and terminologies
» Setting up the Mule IDE

» Installing Mule Studio

» Configuring Mule components

» Deploying your first Hello World application on the Mule server

Introduction

Mule ESB is a lightweight Java programming language. Through ESB, you can integrate
or communicate with multiple applications. Mule ESB enables easy integration of existing
systems, regardless of the different technologies that the applications use, including JMS,
web services, JDBC, and HTTP.
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Understanding Mule concepts and

terminologies

Enterprise Service Bus (ESB) is an application that gives access to other applications and
services. Its main task is to be the messaging and integration backbone of an enterprise.

An ESB is a distributed middleware system to integrate different applications. All these
applications communicate through the ESB. It consists of a set of service containers that
integrate various types of applications. The containers are interconnected with a reliable
messaging bus.

Getting ready

An ESB is used for integration using a service-oriented approach. Its main features are
as follows:

» Polling JMS

» Message transformation and routing services

» Tomcat hot deployment

» Web service security

We often use the abbreviation, VETRO, to summarize the ESB functionality:

» V - validate the schema validation

» E -enrich

» T - transform

» R - route (either itinerary or content based)

» 0 - operate (perform operations; they run at the backend)
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Before introducing any ESB, developers and integrators must connect different applications in
a point-to-point fashion.

Liferay JBPM
Application System

Other
Application

BPO/KPO Alfresco
Application Application

How to do it...

After the introduction of an ESB, you just need to connect each application to the ESB so that
every application can communicate with each other through the ESB. You can easily connect
multiple applications through the ESB, as shown in the following diagram:

Liferay JBPM Other
Application System Application

Enterprise Services Bus
Routing Transformation Security Connectivity

BPO/KPO Alfresco
Application Application
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Need for the ESB

You can integrate different applications using ESB. Each application can
communicate through ESB:

' » To integrate more than two or three services and/or applications
% » To integrate more applications, services, or technologies in the future
» To use different communication protocols
» To publish services for composition and consumption
» For message transformation and routing

What is Mule ESB?

Mule ESB is a lightweight Java-based enterprise service bus and integration platform that
allows developers and integrators to connect applications together quickly and easily,
enabling them to exchange data. There are two editions of Mule ESB: Community and
Enterprise. Mule ESB Enterprise is the enterprise-class version of Mule ESB, with additional
features and capabilities that are ideal for clustering and performance tuning, DataMapper,
and the SAP connector. Mule ESB Community and Enterprise editions are built on a common
code base, so it is easy to upgrade from Mule ESB Community to Mule ESB Enterprise.

Mule ESB enables easy integration of existing systems, regardless of the different
technologies that the applications use, including JMS, web services, JDBC, and HTTP. The key
advantage of an ESB is that it allows different applications to communicate with each other
by acting as a transit system for carrying data between applications within your enterprise or
across the Internet. Mule ESB includes powerful capabilities that include the following:

» Service creation and hosting: It exposes and hosts reusable services using Mule
ESB as a lightweight service container

» Service mediation: It shields services from message formats and protocols, separate
business logic from messaging, and enables location-independent service calls

» Message routing: It routes, filters, aggregates, and re-sequences messages based on
content and rules

» Data transformation: It exchanges data across varying formats and transport protocols

Mule ESB is lightweight but highly scalable, allowing you to start
small and connect more applications over time. Mule provides
% a Java-based messaging framework. Mule manages all the
interactions between applications and components transparently.
Mule provides transformation, routing, filtering, Endpoint, and so on.
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When you examine how a message flows through Mule ESB, you can see that there are three
layers in the architecture, which are listed as follows:

» Application Layer

» Integration Layer

» Transport Layer

Likewise, there are three general types of tasks you can perform to configure and customize
your Mule deployment. Refer to the following diagram:

Customer Data Component Application Layer

A

v

Object-to-Xml Transformer Integration Layer

A
N

Transport Layer

@ & O

Message Patload  HTTP Endpoint JMS Transport  Message Patload

The following list talks about Mule and its configuration:

» Service component development: This involves developing or re-using the existing
POJOs, which is a class with attributes and it generates the get and set methods,
Cloud connectors, or Spring Beans that contain the business logic and will consume,
process, or enrich messages.

» Service orchestration: This involves configuring message processors, routers,
transformers, and filters that provide the service mediation and orchestration
capabilities required to allow composition of loosely coupled services using a
Mule flow. New orchestration elements can be created also and dropped into
your deployment.
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>

Integration: A key requirement of service mediation is decoupling services from

the underlying protocols. Mule provides transport methods to allow dispatching and
receiving messages on different protocol connectors. These connectors are configured
in the Mule configuration file and can be referenced from the orchestration layer.

Mule supports many existing transport methods and all the popular communication
protocols, but you may also develop a custom transport method if you need to extend
Mule to support a particular legacy or proprietary system.

Spring beans: You can construct service components from Spring beans and define
these Spring components through a configuration file. If you don't have this file, you
will need to define it manually in the Mule configuration file.

Agents: An agent is a service that is created in Mule Studio. When you start the
server, an agent is created. When you stop the server, this agent will be destroyed.

Connectors: The Connector is a software component.

Global configuration: Global configuration is used to set the global properties
and settings.

Global Endpoints: Global Endpoints can be used in the Global Elements tab. We can
use the global properties' element as many times in a flow as we want. For that, we
must pass the global properties' reference name.

Global message processor: A global message processor observes a message or
modifies either a message or the message flow; examples include transformers
and filters.
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Transformers: A transformer converts data from one format to another. You can
define them globally and use them in multiple flows.

Filters: Filters decide which Mule messages should be processed. Filters specify
the conditions that must be met for a message to be routed to a service or continue
progressing through a flow. There are several standard filters that come with Mule
ESB, which you can use, or you can create your own filters.

Models: It is a logical grouping of services, which are created in Mule Studio. You can
start and stop all the services inside a particular model.

Services: You can define one or more services that wrap your components (business
logic) and configure Routers, Endpoints, transformers, and filters specifically for that
service. Services are connected using Endpoints.

Endpoints: Services are connected using Endpoints. It is an object on which the
services will receive (inbound) and send (outbound) messages.

Flow: Flow is used for a message processor to define a message flow between a
source and a target.

Setting up the Mule IDE

The developers who were using Mule ESB over other technologies such as Liferay Portal,
Alfresco ECM, or Activiti BPM can use Mule IDE in Eclipse without configuring the standalone
Mule Studio in the existing environment. In recent times, MuleSoft (http://www.mulesoft.
org/) only provides Mule Studio from Version 3.3 onwards, but not Mule IDE. If you are

using the older version of Mule ESB, you can get Mule IDE separately from http://dist.
muleforge.org/mule-ide/releases/.

Getting ready

To set Mule IDE, we need Java to be installed on the machine and its execution path should
be set in an environment variable. We will now see how to set up Java on our machine.

1.

Firstly, download JDK 1.6 or a higher version from the following URL:
http://www.oracle.com/technetwork/java/javase/downloads/
jdkéedownloads-1902814 .html.

In your Windows system, go to Start | Control Panel | System | Advanced.

[}
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3.

Click on Environment Variables under System Variables, find Path, and click on it.

System Properties

Systemn Restore Autornatic pdates Remate
General Computer N ame Hardware Advanced

You muzt be logged on az an Administrator to make most of theze changes.
Ferformance

Wizual effects, processar scheduling, memary uzage, and virtual memmary

Settings

User Profiles

Desktop gettings related to vour logon

Settings

Startup and Recovery

Syztem startup, spstem Failure, and debugging information

Settings

[ E nviranment Y ariables J [ Errar Reporting ]

I QK. H Cancel ]
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4. In the Edit window, modify the path by adding the location of the class to its value.
If you do not have the item Path, you may select the option of adding a new variable
and adding Path as the name and the location of the class as its value.

System Properties EHX| System Properties X
| System Restore Automatic Updates Fiemote | System Restore Automnatic Updates Remote

Environment Variables

Environment Yariables

Edit System Variable Edit System Variable
‘ariable name: ‘ JavA_HOME | Wariable name: | Path |
Variable value: _:\Program Files Variable value: JaYa HOMES:\bin: %

System variables System variables
Variable Yalue ad Variable Yalue ~
EICDDrive Fi MUMBER_OF_P... 2
FP_NO_HOST_C.., NO W a5 wWindaws_HT
JAVA_HOME C:\Program Files) Javatjdki,6.0_20 Path CAWINDOWS! system3z; C:\WINDOWS; ... —
MAYEN_HOME (\apache-maven-3.0.4 PATHEXT JCOM;LERE; L BAT; CMDG VES; VEBES L JS5)
Tule C:iPub_inciMuleStudio ™ PROCESSOR_A...  xB6 ~

[ Mew ] [ Edit ] [ Delete ] [ Tew ] [ Edit ] [ Delete ]

5. Close the window, reopen the command prompt window, and run your Java code.

How to do it...

If you go with Eclipse, you have to download Mule IDE Standalone 3.3.

1. Download Mule ESB 3.3 Community edition from the following URL: http://www.
mulesoft.org/extensions/mule-ide. Unzip the downloaded file and set
MULE_HOME as the environment variable.

]
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2. Download the latest version of Eclipse from http://www.eclipse.org/
downloads/.

System Properties

Syztem Restore Autoratic Updates
Environment Variables 2%/

Remaote

Edit System Variable

Wariable name: | MULE_HOME |

Yariable value: | -standalone-3. 2. Qhmule-standalone-3.

[ (874 J[ Cancel ]

System variables

‘Variable Yalue |
FP_MO HOST ... NO

1avA_HOME C:\Program Files\Javaijdkl.6.0 —
MULE_HOME C:imule-standalone-3.2.0imule-standal, .
MuleStudio C:iMuleStudio

MUMBER_OF P... 2 v

Mew | [ Edt || Delete |

l Ok ” Cancel ]

After installing Eclipse, you now have to integrate Mule IDE in the Eclipse. If you are using
Eclipse Version 3.4 (Galileo), perform the following steps to install Mule IDE. If you are not
using Version 3.4 (Galileo), the URL for downloading will be different.

1. Open Eclipse IDE.
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2. Goto Help | Install New Software....

L Java EE - Eclipse

File Edit Mavigake Search Project Run  Window NG
= PoFn ] Welcome @ o
wi g E R ¥ Rl N R 9 | ¢® 1ava E |

[ Project Explarer 53 =5 (@) Help Cantenis = B8 outine 32 B Tasklist| — B
= = 7 Search

= = Dynamic Help

An outline is not available.

Key Assist... ChrHShift+L

Tips and Tricks. ..
4 Report Bug or Enhancement. .,
Cheat Sheets...

Check For Updates
Install

About Eclipse

(21 markers 22 . Properties | 4ib Servers | B8 Data Source Explorer | [ Snippets & Y =0
0 items

Description Resource Path Locat... = Type

0 items selected

3. Write the URL in the Work with: textbox: http://dist .muleforge.org/mule-
ide/updates/3.4/ and press Enter.

Select the Mule IDE checkbox.
5. Click on the Next button.

6. Read and accept the license agreement terms.

[}
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7. Click on the Finish button.

This will take some time. When it prompts for a restart, shut it down and restart Eclipse.

ZF Install

Available Software
Th- ¢ 5 4 Checkthe items that you wish ta nstall. \9
ok with: ‘ http:/dist.muleforge. org/mule-ide/updates|s.4f v‘ [ Add... ]
Find maore software by working with the ‘Available Software Sites' preferences.
Mame Wersion
[#]000 ule IDE
Details

[#]Showe anly the latest versions of available software

roup items by category

[¥] Contact all update sites during install to find required software

)

Descripkion

[IHide items that are already installed

What is already installed?

Resource

JavakE |

[E] Task List =

b available.

0 items selected

Path Locat... Type
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Mule configuration

After installing Mule IDE, you will now have to configure Mule in Eclipse. Perform the
following steps:

1. Open Eclipse IDE.

2. Go to Window | Preferences.

4} Java EE - Eclipse
File Edit Mavigate Search Project Run 8 Help

S @ G- Mew Window @ AR [ | ® JavakE |

= = )8 =5
L7 Project Explarer &3 pen Perspective N BE Outine 52 [E] Task List

@ Show View 3 C)

Customize Perspective.,. An outline is not available.

Save Perspective ds...
Reset Perspective. ..
Close Perspective
Close all Perspectives

Mavigation 3

weh Bi

[ Markers 2 ) Properties | 47 Servers | % Data Source Explorer | B2 Snippets & Y =20
0items
Descripkion Resource Path Locat...  Type

0 items selected
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3. Select Mule, add the distribution folder mule as standalone 3.3; click on the Apply
button and then on the OK button. This way you can configure Mule with Eclipse.

0 items selected

E 4 Preferences |._|@ ac B_Il
it Mule - 5 [68 wva e
@ General dd Mule installation directories and select the default distribution ta use with Mule: =
' &3 - Ant ;O]ects itline 52 [E] Task List (]
| ® DataManagement ' =
= 7 @ Hep Mule Distributions:
# Instal/Update Ciimule-standalone-3,3.0lmule-standalone-3,3.0 i et el
# Java
JavaEE
Mule
H Mylyn
# Plug-in Dewelopment
# Remote Systems
# RuniDebug
* Server
# Team
Terminal
# Usage Data Collector
Walidation
ERE
® Web Services
# #Doclet
- EML
Infarmation:
Path: Ciiymule-standalone-3.3. 0Ymule-standalone-3.3.0
Version: 3.3.0
@ S
Thtemms
Description Resaurce Path Lacat... | Type

Installing Mule Studio

Mule Studio is a powerful, user-friendly Eclipse-based tool. Mule Studio has three main
components: a package tree, a palette, and a canvas. Mule ESB easily creates flows as well
as edits and tests them in a few minutes. Mule Studio is currently in public beta. It is based
on drag-and-drop elements and supports two-way editing.

Getting ready

To install Mule Studio, download Mule Studio from http://www.mulesoft.org/
download-mule-esb-community-edition.

=]
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How to do it...

Unzip the Mule Studio folder. Set the environment variable for Mule Studio. While starting
with Mule Studio, the config.xml file will be created automatically by Mule Studio.

The three main components of Mule Studio are as follows:

» A package tree
» Apalette

» Acanvas

A package tree

A package tree contains the entire structure of your project. In the following screenshot, you can
see the package explorer tree. In this package explorer tree, under src/main/java, you can
store the custom Java class. You can create a graphical flow from src/main/resources.

== hellomule
B, JRE System Library [JavaSE-1.6]
B Mule Runtime [Mule Server 3,.3,0 CE]
2 src/mainfiava
=% com.org
4] |J_| Greeting.java
e |J_| GreetingService. java
2 srcftestfiava
2 srcfmaingresources
B srcftest/resources
== Flows
tr' Hellarule, rmflows
=+ mappings
== src
== main
== app
:3:? HelloMule . xml
= mule-app.properties
|Z mule-deploy. properties
=" test
. m mule-project. xml

+

+

In the app folder you can store the mule-deploy.properties file. The folders src, main,
and app contain the flow of XML files. The folders src, main, and test contain flow-related
test files. The Mule-project .xml file contains the project's metadata. You can edit the
name, description, and server runtime version used for a specific project. JRE System Library
contains the Java runtime libraries. Mule Runtime contains the Mule runtime libraries.

s
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A palette

The second component is palette. The palette is the source for accessing Endpoints,
components, transformers, and Cloud connectors. You can drag them from the palette and drop
them onto the canvas in order to create flows. The palette typically displays buttons indicating
the different types of Mule elements. You can view the content of each button by clicking on
them. If you do not want to expand elements, click on the button again to hide the content.

Filter: | |

[:3 Select

g Endpaints @
@ Ajax
) Database

FTP

[ = G5
. Generic
&
Cmar

L Scopes 0
Asvnc
@ Composite Source
m Flow
&0 Foreach
m Message Enricher
Pall
& 5ub flow _

o Components

=
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The third component is canvas; canvas is a graphical editor. In canvas you can create flows. The
canvas provides a space that facilitates the arrangement of Studio components into Mule flows.
In the canvas area you can configure each and every component, and you can add or remove

components on the canvas.

File Edt Mavigate Search Project Run Whindow  Help
iC-EH@® F-O-QU- I HEG By IY im
£ B rule | Mule Debug
[# Package Explorer 2 = 5 T T B tHelleMde 2 =8
o
oy ale Filcer:
¥ g alvauter
* Tz.i amazon-53 [ Select
¥ choice_router
% g corm-expression 4 Endpoints
- file_transfer (5 Scopes
|
Tl ;\:econr\ector G Components 5
¥ g fiker
% T Aowref M echo
=g helloniue B Epression
& JRE System Library [Jawast-1.6] v Hellcbelowt B [ Flow Reference
& i, Mule Runtime [Mule Server 3.4.0 EE]
568 seimonfie ] 2 2 B oo
(£ sreftestfjava —_—» — 8 ¢ [ TP Response Buider
# srejmainjresources HTTP Java Java Java
(2 sreftest/resources
2 & Flows 5 savascript
80 Hellonule. mflow : l
Rdindak i E1 Prthon
(& sre GRS
- Drag and dro
B me-project sl LI . P REST
¥ fﬂ% http-security_fiker ” Component from by
- nametransfer = Palette
© T spvter i
-4 studioconnector W seriet
- transformer

Configuring Mule components

A simple POJO component will be invoked by Mule when a message is received. You can
create your own custom component.

Getting ready

There are three types of components in Mule Studio:

» Simple component
» Java component

» Other components
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How to do it...

Service components contain the business logic. Drag-and-drop a Component from the palette
onto the canvas and configure the component. Double-click on the component.

File Edt Navigate Search Project Run window Help
HO-EE B0 Q- - A M *®
5 [ mue | mule Debug |
| Package Explorer 52 = G:g; ¥ =8 % *HelloMule &3 =8
P
i 2l e ]
g llouter
T amazon-s3 [ Select
i choice_router
i orn-expression “ Endpoints <D
§ file_transfer [ e
n)
E.ZE :::;”””E[m' (D Anypoint Service Registry
g Flowref P vetabass
-5 hellomule e
B IRE System Library [ 1avase-1.6] Fow HellaMuleFlowl 27 BF“e
=i Mule Runtime [Mule Server 3.4.0 EE]
8 srefmainfjava . Gsﬂﬁﬂlt 5 ; ;
& srcjtestfjava — a The File Endpoint alows M
: applications to read or write
(# srefmainfresources HTTP Java files on the local file system.
(2 srejtest/resources
= flows [ = 3
4 HelloMule. mFiow @y
(= mappings
(= sre m POP3
B mule-project i Quartz
)
i hitp-securiy._Filer @
S nametransfer 2 -
i splitter V5 Scopes
studioconnector e
transformer .
8 tiier {55 Transformers
3 usdconverter (= Fikers
(= Flow Control
‘ez Frear Handline
Updates Available x
Updates are available for your software.
Message Flow | Global Elements | Configuration Kb Click to review and install updates.

Demind

The following are the palette components present in Mule.

Palette components

There are different palette components available in Mule Studio, where each palette
component has different uses. We will see that in detail here:

» Endpoints

» Components
» Transformers
» Filters

» Flow control

=
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» Routers
» Scopes
» Cloud connectors

Endpoints

Generally, Endpoints send and receive data, and are responsible for connecting to external
resources and delivering messages. Endpoints can be Inbound or Outbound. An Inbound
Endpoint receives messages via its associated transport. Each transport implements its
own Inbound Endpoint element. An Outbound Endpoint sends messages via its associated
transport. Each transport implements its own Outbound Endpoint element.

lcon Name

FTP Endpoint
File Endpoint
Generic Endpoint

HTTP Endpoint

JMS Endpoint

(=

VM Endpoint

» FTP Endpoint: This Endpoint reads files from the FTP server. This Endpoint carries
all the information for an FTP connection. The host and port values are required.
The FTP Endpoint implements a file transport channel so that your Mule application
can exchange files with an external FTP server. You can configure FTP as an Inbound
Endpoint (which receives files) or Outbound Endpoint (which writes files to the FTP
server). This is only used in the Enterprise edition.

» File Endpoint: This Endpoint reads a file from the filesystem. The File Endpoint
implements a transport channel so that your Mule application can exchange files
with a filesystem. You can implement the File Endpoint as an Inbound Endpoint
(a message source), or as an Outbound Endpoint. This Endpoint implements only
a one-way exchange pattern. The File Endpoint is used for transferring the file from
one directory to another.

=]
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» Generic Endpoint: This Endpoint is used as a dynamic way to configure an Endpoint
using Mule expressions and specifying paths. The Generic Endpoint allows for a
wide array of configuration options by defining a particular transport to be used
as the Endpoint.

» HTTP Endpoint: This Endpoint is used to process HTTP requests or responses.
Mule uses HTTP Endpoints to send and receive requests over the HTTP transport
protocol, or HTTPS over the SSL protocol. Configured as either Inbound (also known
as message sources) or Outbound, HTTP Endpoints use one of the two patterns:
request-response and/or one-way.

» JMS Endpoint: This Endpoint is used to send or receive messages from a JMS queue.
The JMS Endpoint's two-way exchange patterns use: request-response and/or one-way.

» VM Endpoint: This Endpoint is used for an in-memory queue that allows you
to integrate different flows or services in the same Mule configuration. The VM
Endpoint's two-way exchange patterns use request-response and/or one-way.

Components

The Studio building blocks are known as components and fall into three categories: general,
script, and web service.

General components execute whenever a message is received. The logic embedded into
general components cannot be modified. Components such as Logger, Flow Reference, and
Echo fall into this category.

Script components do not contain prepackaged logic; instead they allow the developer to
specify the logic (in the form of a custom script or a Java class) to add into the component.
Script components also allow you to:

» Configure interceptors
» Add Spring beans
» Change the value or reference of a specific property within the associated class

The Java component allows you to reference a Java class. The other script components
support the Groovy, JavaScript, Python, and Ruby scripting engines.

Web service components, as the name implies, enable Mule to use SOAP and RESTful
protocols to communicate with external web services. The SOAP and RESTful components use
CXF and Jersey services to convert messages from Java to XML. Web service components also
allow the developer to select or define the logic to be invoked by the component. If using the
RESTful component, you only need to select a Java class and add a script to the component.
On the other hand, SOAP configuration requires you to define attributes and select the
operation method used to publish a SOAP web service.
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As an example of how the SOAP component can be used, a SOAP message could be sent to a
web-service-enabled website, such as a used car price database, with the parameters needed
for a search. The site would then return an XML-formatted document with the resulting data;
for example, prices, models, and features. The data returned is then integrated directly into a
third-party website or application.

Icon Name

Component
Echo
Logger
REST

SOAP

BECEE

The following components are present in Mule:

» Echo: This component is used to echo a message payload to the console.

» Logger: This component is used to perform logging using an expression that
determines what should be logged depending on the logging level. Use Logger
to log messages, such as error messages or exceptions.

» REST: This component is used to make a REST service available via Jersey. REST is
the formalized architecture of HTTP based on the concepts of resources, links, and a
uniform interface. It uses the HTTP protocol. We can create a web service using the
REST component.

» SOAP: This component is used to make a web service available via CXF. You can
create a CXF web service in Studio by configuring a SOAP component in your Mule
flow to perform any of the following CXF web service operations:

o Publish a simple service

o Publish a JAX-WS service

o Proxy a published service

o Consume a service using a simple client
o Consume a service using JAX-WS client
o Proxy to a service

Using Mule's SOAP component, you can also enable WS-security, specify data
bindings, and add interceptors to your CXF web service.

e
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Transformers

Transformers convert message payloads to formats expected by their destinations. Mule ESB
provides many standard transformers, which you configure using predefined elements and
attributes in your Mule XML configuration file. You can also configure custom transformers using
the <custom-transformers> element. You can configure a transformer locally or globally.

Icon Name

Custom Transformer
Object-to-Xml Transformer
Script Transformer
Transformer Ref

XSLT Transformer

HEHBBE

Xmi-to-Object Transformer

The following transformers are present in Mule:

>

Custom Transformer: Transformers in Mule are used to convert messages from
one format to another or to manipulate the message information such as headers
and attachments. Mule ESB also provides several standard transformers, including
XML transformers. You can create your own custom Java class using the extended
AbstractTransformer interface. Two ways to create a Custom Transformer are:

a Use a transformer annotation on a method

a Create a custom Java class

Object-to-Xml transformer: This transformer is used to convert a Java object to
an XML representation using XStream. You configure this transformer using the
<object-to-xml-transformers element.

Script Transformer: This transformer is used to transform the payload using a script.
This defines script components to be used as transformers. The Script transformer
lets you select the particular scripting engine from a pull-down list. The predefined
script transformers, namely, Groovy, JavaScript, Python, and Ruby, have the scripting
engines already set.

Transformer Ref: This transformer is used to reference a global transformer.

=]
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» XSLT Transformer: This transformer is used to transform XML using XSLT.

» Xml-to-Object Transformer: This transformer is used to convert XML to Java bean
graphs using XStream. You configure this transformer using the <xml -to-object-
transformers> element.

Filters

Filters specify conditions that must be met for a message to be routed to a service or
continued progressing through a flow. There are several standard filters that come with Mule
ESB, which you can use, or you can create your own filters. You can create a global filter and
then reference it from your services and flows. You can define a filter locally or globally.

Icon Name

¥ Custom Filter

i Exception Filter
Expression Filter

o Message Property Filter

i Filter Ref

Y RegEX Filter

i Wildcard Filter

Payload Filter

(]

The following filters are present in Mule:

» Custom Filter: This filter is used as a user-implemented filter. The standard filters
handle most filtering requirements, but you can create your own custom filter. To
create a custom filter, you have to implement the Filter interface.

» Exception Filter: This is a filter that matches an exception type.

» Expression Filter: This filter evaluates a range of expressions providing different
types of evaluators such as XPath, JXPath, and OGNL and also a custom evaluator.

» Message Property Filter: This filter allows you to add logic to your routers based on
the value of one or more properties of a message. This filter can be very powerful
because the message properties are exposed, allowing you to reference any
transport-specific or user-defined properties.

s
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» Filter Reference: This filter is used to reference to a globally defined filter.

» Regular Expression Filter: This filter is used on a filter that applies a regular
expression pattern to the message payload.

» Wildcard Filter: This is a filter that matches string messages against wildcards.
» Payload Filter: This is a filter that checks the class type of the payload object
inside a message.
Routers

Flow Controls/Routers route messages to various destinations in a Mule flow. Some
Flow Controls incorporate logic to analyze and possibly transform messages before
routing takes place.

Icon Name Description

All Router that sends message to all routes.

Router that routes messages based on

Choice ,
expressions.

The following Routers are present in Mule:
» All: This Router can be used to send the same message to multiple targets. It sends
messages to all routes.
» Choice: The Router sends a message to the first message processor that matches. It
routes messages based on expressions.
Cloud Connectors

A Cloud Connector easily integrates your Mule application with third-party web APIs. A Cloud
Connector is built using the Cloud connect toolset, which resides in Mule Studio by default.

lcon Name

Salesforce

Twitter
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The following Cloud Connectors are present in Mule:
» Salesforce: This connector provides an easy way to integrate with the Salesforce API.

This allows users to create flows which can query, create, and update information
in Salesforce.

» Twitter: This connector provides an easy way to integrate with the Twitter APl using
Mule flows.

Deploying your first Hello World application

on the Mule server

By creating a simple Hello World application, you will know how to create a flow and deploy the
flow using the Mule server.

Getting ready

Using the steps for application deployment, given in this recipe, you will learn the execution of
the flow, how that flow execution will occur, and what will be the output of the application code.

How to do it...

In this example you will see how to create and deploy the first "hello world" using Mule Studio.

1. Open Mule Studio and enter the name for the workspace name, as shown in the
following screenshot:

=

S Woarkspace Launcher @

Select a workspace

Mule Skbudio skores wour projects in a folder called a workspace,
Choose a warkspace Folder ko use For this session,

wiorkspace: | SN LV

[ Use this as the default and do not ask again

[ Ok ] [ Cancel

Es
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2. Create a project in Mule Studio. You will see the Mule Studio Welcome Page window.
If you click on New Mule Project Based on a template, you will see an existing
example. By clicking on Go to Mule Studio, it will start redirecting away from the
Mule Studio Welcome Page window. You can even create a project from a menu bar
by going to File | New | Mule Project.

"
% Mule - Mule Studio
File Edit Mawigate Search Project Run Window Help

&% Mule Studio Welcome Page 57

=
i
T

Getting started Learn more

New Mule Project Getting started
Open the new Mul Wizari

New Mule Project based on a template Learn more about Mule Studio
Create a new Muls h an e ate Ge out Mule

Go to Mule Studio

< >

httpffdawnlaad, . 200jcontent.jar  (E55) I

=
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3. Enter the project name called HelloWorld, click on Next, and enter the .mflow

name as the filename. Then, click on the Fi

5 Mule - Mule Studio

sh button.

File Edit Source Refactor Mavigate Search P

iy F-0- Q-
ﬁ‘MU\el

ﬁﬁéﬂﬁ 'f: Type Hiera =8

Mule Project

% New Mule Project

Create a new Muls project.

Project Documentation:

An outline is not avalable,

=R Marne: Helloworld
Description:
Server Settings:
Server Runtime: Mule Server 3.3.0 CE
Templates:
[Clecreate project based on an existing template,
Marne Descripkion
Echa Echao example included in Mule distribution.
Order Discounker Pracesses XML orders, applies tiered discounts,and adds Tw,..
— Order Fulfillment: Process XML orders, split into items and route For Fufilment.
E Makbile App Demo Mobile App
Legacy Moderniz...  This is a simple Mule Studin project that ilustrates & Legacy ..
0l Fareach Example An example showing the use of the Fareach element
Hello Example Hella Examplz
Scripting Example  Scripting Example
Stock Quotes Stack Quates Example
Flight Reservation  Flight Reeservation Example
EE Qutline &2 =4a

Type
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4. Goto src/main/java, right-click on it, and go to New | Class. Create a class called

Greeting under the package com. org; here we have created the sayHi method
and its return type is set to String.

public String sayHi (String str)
{

return "Hello "+str;

% Mule - helloworld/src/maindjavalcomiorg/Greeting. java - Mule Studio

Fle Edt Source Refactor Mavigate Search Project Run Window Help

B-HES  #-0 -4  #6- &+ P : P -
=} ‘mMu\e |

[£ packageE 2 Tg Type Hiera = 8| [1) *Greeting java &3

[T

= e 1 package com.org;

= (2 helloworld z .
=i JRE System Library [Javase-1.6] @ public class Greeting {
B Mule Runtime [IMule Server 3.3.0 CE] = 4
(=2 src/main/java
= £ com.org
[J] Greeting.java
2 srcftest/java
## srcfmain/resources
122 srcftestfresources
== flows
0 Hellowarld. mflaw
& mappings
= sre
9 mule-project sl

public Ztring savHi(String str)

{
return ['Hello "her;

EE Qutline &2 =4a

BRe T
& com.arg
=3 Greeting
@ sayHi{String) : String

writable Smart Insert | 8125

I I R S

Downloading the example code

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

S E
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5. Gotothe Greeting.Mflow file. In the following screenshot, the central part is
called the canvas where we can put graphical elements and on the right-hand
side you can see the group of elements; this area is called a palette. You have to
drag-and-drop the HTTP Endpoint from the palette onto the canvas area.

% Mule - helloworld/flows/ lelloWorld. mflow, - Mule Studio

File Edit MNavigate Search Project Run Window Help
HG-H& FT-O-Q- HEG- WS im
& |E e |
[£ packageE 2 Tg Type Hiera = 8 [1] *Greeting java S\j FHelloworld 7
-
=
=) 1= helloworld
= IRE System Library [1avase-1.6]
=, Mule Runtime [Mule Server 3.3.0 CE]
(=2 src/main/java
= £ com.org
[J] Gresting.java
2 srcftestfjava
## srcfmain/resources

& srejtestresources flov HelloworldFlow: B
== flows
0 Hellowarld. mflaw
= sre

HTTP
9 mule-project sl

EE Qutline &2 ¥ =d

Message Flow | Global Elements | Configaration L

[ Select

" Endpoints £

Boatabase
[= laiz
[ = 5
@ coreric
[ L
[ UL
oo
B =y
C)rors
Quartz
EDrm
[= Eadl
[ e AR
4 5copes
i Components
kg3 Transformers
L Filters
k= Flow Control
L4 Error Handling

k74 Cloud Connectors

e[ o@ @ om
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6. Double-click on the HTTP Endpoint to configure it. You will see the hostname. If
you want to change the hostname, you can change it. In this example, we use
localhost. If you want to change the port number, you can change that as well.
By default, port number 8081 will be taken by the Mule server.

ell % Endpoint Properties

HTTP (Inbound Endpoint)
g - . .
- B & %5 = | The HTTP Endpoint allows Mule application to connect to web resources through the HTTP bransport protacal.
© ‘HT| This endpoint can also implement security through HTTPS,
e
[£ packageE 2 Tg Type Hierafl = General ‘ Advanced | References | HTTP Settings | Documentation = 4d
Diply A ]
=1 12 helloworld Display Name: | HTTP
= IRE System Library [1avad " [} Select
=, Mule Runtime [Mule Server Exchange Patterms G Erdooiks -
=2 srejmainfjava Oone-way (&) request-response
= £ com.org =
[J] Gresting java Biasic Settings Boatabase
2 srcftestfjava [JEnable HTTPS © =T
## srcfmain/resources Enabling HTTPS will require configuring a HTTPS Connectar .
2 srcftestfresources Host: | locahost ‘ (= LC
== Flows @ coreric
\f Hellowarld. mflaw iz ‘ G081 ‘ .HTTP
(& mappings Path | |
[ sre (= BT
9 mule-project sl (=5
B =y
C)rors
Quartz
@
[= Eadl
[ e AR
% Scopes
5= outline 52 453 Components
@_\ — Lo Transformers
2 o ][ conce | [ Filters
= (= Flow Contral
- g Error Handiing
k74 Cloud Connectors
Message Flow | Global Flements | Configuration XML
o¢ : e[ o@ @ om

NEQ
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7. Drag-and-drop the Java component from the palette onto the canvas area. In the Java
component, we will store the custom Java class. Configure the Java component. In
this example, we configure the Greeting class that we created before.

% Mule - helloworld/flows/HelloWorld.mflow - Mule Studio
File Edit Mavigate Search Project Run  “Window Help

CHBE B0 Q-  HE E@ - m B

| B e |
[ packageE &2 Tg Type Hieta = O [J] *Greeting.java S\j *Hellowaorld 53

=] 4;:.) h=4 Filter:

= = helloworld
= IRE System Library [TsvasE-1.6] [y Select
= Mule Runtime [Mule Server 3,3.0 CE] - Endpoints
(=2 sreimainfjava -
=i com.org ‘i Scapes
[4] Greeting.java 44 Components @
[ sreftestfjava [T Echn
22 srefmainjresources
| Expression

[ srcjtestfresources fow: HelloworldFlow! B7
== Flows
o
h 0 Hellowarld, mflow ﬁ B Groowy
=" mappings
[E0 HTTR Response

L= sre HTTP Builder

m mule-praject =ml
N ava

low Reference

The Java Component is &
simple PO {Plain Old Java
Object) that will be invaked by
Mule when a message is
received.

E Ruby
n SOAP
W seript

kg Transformers

EE outline £2 ¥ =0

= Filters

\= Flow Control

‘g Error Harding
b7 Cloud Connectors

Message Flow | Global Elements | Configuration XML

T ; - hoBn

Eis




Getting Started with Mule ESB

8. Double-click on the Java component and configure it. Click on the Java icon and
configure the Greeting class.

S Mule - helloworldéflowsiHell % Pattern Properties
File Edit Mavigate Search Projec

HG-H& -0

Java

received,

The Java Component is a simple POI0 {Plain Old Java Object) that will be invoked by Mule when a message is

ﬁ‘mMU\el

[£ packageE 2 'f: Type Hieral

General ‘Advanced | Documentation |

=8

= 2 helloworld
= IRE System Library [1avad
=, Mule Runtime [Mule Server
= srcmainfjava

. = comarg

m Greeting java
2 srcftestfjava

## srcfmain/resources

122 srcftestfresources

=i Flaws

HJ" Hellowarld. mflaw
[ mappings

1 mule-praject il

Display

Display Mame: ‘ Java

GeEnEric

Class Nare: | com.org. Greeting

Object: |

EE Qutline &2

(5 Components @

e

'-'—I

[ Select

% Endpaints
% Scopes

[ eche
B Expression

Flow Reference

B sroowy

HTTP Response
Builder

e
5 avascript
N8 Logger

[

N seret
Lo Transformers
(= Filers
(= Flow Contral
L Error Handling
{75 Cloud Connectors

Message Flow | Global Elements | Configaration L

s eRu

NED



Chapter 1

In this section, you will see how to deploy the application and how it will run on the browser.

1. If you haven't saved your application code, do save it. To deploy the application
code in the Mule server, go to Run As | Mule Application; the Mule server will

deploy your app

lication.

% Mule - helloworld/flows/HelloWorld. mflow, - Mule Studio

Fle Edt Source Refactor Mavigate Search Project Run ‘Window Help

-HE ¥-0-Q- WGBS im o = e
5 [E e |
[ packageE 53 T2 Typehiera| O | [i] *Gresting.java W *Heloworld 52 =8
-
B |
5 1 helloworld
= IRE System Library [1avase-1.6] [i; Select
=4 Mule Runtime [Mule Server 3.3.0 CF] g Erdooirks
1 srefmain/iava =
= £ com.org S Soonss
[J] Grestina.iava 45 Components 4
## srcftestfiav,  MNew » P
2 srcfmainfres 3
5 sroftestres En 2 [ Expression
Open With [ Fiow Reference
Show In Ale+shife+ »
= E e
mappings | 2 >
= sre i copy ke HTTP Response
[ Copy Qualified Mame Java Builder
ﬂ muls-project
) Paste Crl+y L E
# Delete Delete n;avasmpt
Build Path » N8 Logaer
Refactar Ale+Shift+T  » Python
43 POt s
£y Export... 73 Ruby
& Refresh F5 [ sonp
= Assign Working Sets. .. N seret
o= Outline &2
aldate e
o Debug As 3
=)
—+ Frofile As b Flow Contral
m,_l Team b Run Configurations. .. i Errar Handling
Compare With 4 L Cloud Conneckors
Replace With ¥ ments | Configuration XML
£ Mule Management Console 3
= 3 0 2B
u Helloworld g @ [2
72 CloudHub 4 . f! (&

s



Getting Started with Mule ESB

2. [If your application code is successfully deployed, you will see the following
output screen:

ellowarld/flowsfHelloWorld.mlow - Mule Stud EEX
File Edit Mavigate Search Project Runm  Window Help
i mis B0 R - o
| e |
&l Console £ = L
-

connected=crus

supportedProtocals=[http]

servicelverrides=<none>
+
INFO 2012-11-20 15:22:34,375 [wain] org.wule.lifecycle.ibstractlifecycleManager: Starting COnnector: CoOnnector.http.mule.ds
INFO  2012-11-20 15:22:34,375 [main] org.mule.lifecycle.ibstractlLifecyeleManager: Starting model: _muleSystemModel
INFQO 2012-11-20 15:22:34,390 [main] org.wule.construct.FlowConstructlifecyoleManager: Starting flow: HelloWorldFlowl
INFO 2Z012-11-20 15:22:34,390 [main] org.wule.processor.SedaltagelifecyoleManager: Starting service: HelloWorldFlowl.stagel
INFO 2012-11-20 15:22:34,390 [main] org.mule.component.ComponentLifecycleManager: Starting component: commponent. 7970580
INFO 2012-11-20 15:22:34,390 [mwain] org.wule.transport.hcop.HotplConnector: Registering listensr: HelloWorldFlowl on endpoin
INFO 2012-11-20 15:22:34,406 [maein] org.mule.transport.service.DefaultTransportServiceDescriptor: Loading default response
INFQ 2012-11-20 15:22:34,406 [wain] org.wule.lifecycle.dbstractlifecycleManager: Initialising: 'null'. Object is: HttpMesss
INFO 2Z012-11-20 15:22:34,421 [main] org.wule.lifecycle.dbstractlifecyeleManager: Starting: 'null'. Chiject is: HeocpMessageRe
INFO  2012-11-20 15:22:34,421 [main] org.mule.module.management.agent.WrapperManagerigent: This JVM hasn't been launched by
INFO 2012-11-20 15:22:34,453 [wain] org.mule.module.management . agent . JoxiAgent: Attempting to register service with name: Mu
INFO Z012-11-20 15:22:34,453 [main] org.wule.wodule.mwanagement.agent .. JoxlAgent: Registered Endpoint Service with nawe: Mule.
INFQ 2Z012-11-20 15:22:34,453 [m=ain] org.mule.module.management.agent . Jmxigent: Regilstered Connector Service with nsme Mule.
INFO 2012-11-20 15:22:34,468 [wain] org.wule.module. launcher.application.DefaultMuledpplication: Reload interval: 3000
INFO 2012-11-20 15:22:34,4658 [main] org.mule.DefaultMuleContext:
R TR T IR AT TR R TI IR R RATA R AT TAAR TR TTIT R R RTINS AT AAARTRTALLRT
* Application: helloworld *
* 0% encoding: €plZS2, Mule encoding: UTF-8 «
* *
+ Agents Running: *
- JHE Agent *
B R R R AR S ST ey
INFO 2012-11-20 15:22:34,468 [main] org.mule.module.launcher.DeploymentService:
+ Started app 'helloworld' +

~

< >
i 2 B @ &

=)
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3. Copythe URL http://localhost:8081 and paste it on your browser.

% Mule - helloworld/flows/HelloWorld.mflow - Mule Studio ]

File Edit Mavigate Search Project Run  “Window Help

i v Q- Q- I HEG @™ m X0
| e |
E] consale &2 % :§|§'|d§'| s e =@
Helloworld [Mule Application] C:\Program Files)Javaljreibinijavaw exe (Nov 20, 2012 2:46:17 PM)
~

in] org.mule.lifecycle.ihstracclifecyeleManager: Starting connector: conhector.http.mule.default
in] org.wule.lifecycle.dbstractlifecycleManager: Starting model: mwuledystemModel

in] org.mule.construct.FlowConstructlifecycleManager: Starting flow: HelloWor ldFlowl

in] org.mule.processor.SedaStagelifecyeleManager: Starting service: HellolWorldFlowl.stagel

in] org.mule.component.ComponentlifecycleManager: Htarting component: commponent.35946454

in] org.mule.transport.http.HocpConnector: Registering listener: HelloWorldFlowl on endpointUri:
in] org.mule.transport.service.DefaultTransportiervicebescriptor: Loading default response transforme
in] org.mule.lifecycle.ibstracclifecycleManager: Initialising: 'null'. Object is: HeocpMessageReceiver
in] org.mule.lifecycle.lbstractlifecycleManager: 3tarting: 'null'. Ohject is: HotpMessageReceiver

in] org.mwule.wodule.management . agent .. WrapperManagerigent: This JVM hasn't been launched by the wrapper, the agent will not
in] org.mule.module.management . agent.Jmxigent: Attempting to register service with name: Mule.helloworld:type=Endpoint,serv
in] org.mule.wodule.manhagement. agent . Joxlgent: Registered Endpoint Service with name: Mule.helloworld:type=Endpoint,service
in] org.mule.module.managerent, agent . JoxAgent: Registered Connector Service with name Mule.helloworld: type=Connector, name="
in] org.mwule.wodule. launcher.application.DefaultMuleipplication: Reload interwval: 3000

in] org.mule.DefaultMuleContext:
B R L L L T T T I I g

org.mule.transport.

*
ing: UTF-8 *
*
N
*
N

R EE TR A NAN AR AN A AR NN A RS AEARARAAN

in] org.mwule.wodule. launcher . DeploymentService:

+

S

o° s ek uE

4. Paste the URL on your browser, and you will see the following output:

< C O locahost:5081/Mule & N

Hello /Mule

@l






Working with
Components and
Patterns

In this chapter, we will cover:

» Configuring the component

» Using the Echo component to display the message payload

» Using a Flow Reference component to synchronously execute another flow
» Publishing a RESTful web service using the REST component

» Publishing a SOAP-based web service using the SOAP component

Introduction

Mule has the ability of routing, filtering, transforming, and processing with components. Each
of those abilities are assigned a good number of fine-grained processors. The configuration
file of a Mule application that combines those elements can end up being large. The different
types of configuration patterns provided by Mule are simple service pattern, bridge, validator,
HTTP proxy, and WS proxy.



Working with Components and Patterns

Configuring the component

In this recipe, you will see how to configure a component in Mule Studio. We will have a look at
how to use different components throughout this chapter.

Getting ready

Mule uses HTTP Endpoints to send and receive requests over the HTTP protocol. Configured
as either Inbound (also known as message sources) or Outbound, HTTP Endpoints use one of
these two message exchange patterns: request-response or one-way.

&'

The arrows in the preceding screenshot indicate the request-response type of message exchange.

HTTP

The arrow in this screenshot indicates the one-way type of message exchange.




How to do it

Double-click on the HTTP Endpoint to configure it. You will see a screen similar to the following
screenshot on your window. You have to enter the Host and Port values. By default, the port

number is 8081; you can change the values of the Host and Port fields. However, these two
fields are mandatory.

Chapter 2

i-rEaS %0

ﬁlHMulel

[Z PackageE 52 fg Type Hiera
H

Eé activity
=12 lowref
= IRE System Library [Javasi
= Mule Runtime [Mule Server
(# srcfmainjiava
# srcftestfjava
(2 srcfmainfresources
(# sreftestiresources
= (= Flows
0 FlowRef.mflow
(= mappings
(= sre
m mule-praject,sml
1 helloworld
122 usdeorerter

2= cutine 52

% Endpoint Properties

HTTP (Inbound Endpoint)

The HTTP Endpoint allows Mule application ko connect bo web resources through the HTTP transport protocol,
This endpoink can also implement security through HTTPS,

General | advanced | References | HTTP Settings | Documentation | =
Display Mame: | HTTP
[ Select
Exchange Patterns =
g Endpoints &
() one-way (3} request-response @
jax
Biasic Settings B oatabase
[JEnable HTTPS 2 Ep
Enabling HTTPS will require configuring a HTTPS Connector B File
Host: ‘ localhost ‘ & cerer
eneric
Port: | B8 | @
Path:
ath | ‘ AP
Jﬂ Scopes Ll
Async
() compasite Source
[ Flow
Foreach
[ Message Enricher
D rol
Sub Flow
I Components
5 Transfarmers
@ W
7 Filkers
Ei Flaw Contral
‘g Error Handling
\ Cloud Connectors
Message Flow | Global Elements | Configuration XML

s B el BE

=]
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The Java component

Double-click on the Java component to configure it. You can import the class you had created.

% Pattern Properties

Java

B [ e |

H PackageE 52 T2 Type Hiera | ceneral | Advanced | Documentation

I : -
3w [‘3] @ g *’; O &3 Class value must be set either in 'Camponent’ element or in ‘singleton-object’ nested element,

=0

& Display
£ activiy Display Mame: ‘ Java
1 flawiref
=i IRE System Library [ Javash Generic
= Mule Runtime [Mule Server (Class Name: |
# srcimainfjava
3 srcftestfiava Object: |

# srefmainjresources
(# srcftestiresources
B (= flows
% FlowR.ef .mflow
(= mappings
=
m mule-project.=ml
2 helloworld
22 usdeonverter

EE Outline &2

- @

Message Flow | Global Elements | Configuration XML

[ Sefect

‘g Endpoints

{55 5copes

45 Components 4
[T echo
[ Expression

[ Flow Reference

B Groovy

HTTP Responss
Builder

N 2ava
0 2awascrint
N8 Logger
Python
&) resT

[
W0 seript

i3 Transformers
L Filters

i Flow Contral
g Error Handiing

k75 Cloud Connectors

5B e BE

=)



Custom filters

Filters specify conditions that must be met for a message to be routed to a service. If the
condition is met, the message will go to another component. You can also create your own
filter. To create a filter, implement the Filter interface, which has a single method. You can
import a custom filter class using the extended Filter interface.

- E -0
5 [ ke |

[# PackageE 52 7% Type Hiera

o

2 activiey
= lowref
= IRE System Library [ Javasi
=i Mule Runtime [Mule Server
# srcimainfjava
(2 srcftestfjava
# srefmainjresources
(# srcftestiresources
Bl (= Flows
5 FlowRef.mFlow
(= mappings
=
m mule-project.=ml
2 helloworld
22 usdeonverter

EE Outline &2

Custom

The Custom Filter is a user-implemented Filker.

eneral | Spring | Documentation

Chapter 2

BEE

=0

Display

Display Mame: ‘ Zustom

GENErc

Class: |

@

Message Flow | Global Elements | Configuration XML

[ Sefect

‘g Endpoints
{55 5copes
i Components
;ﬁ Transformers
L Fileers £
7 and
[0 custom
[0 Exception
[0 Expression

|11 Filter Reference
1 tdempotent Message
[0 Message
|17 Message Property
0 et
o
7 Payload
[0 regex
[0 5chema validation
[0 wildeard

&= Flaw Conkral

g Error Handling

k75 Cloud Connectors

5B e BE

@1



Working with Components and Patterns

Components generally execute whenever a message is received; the logic embedded into
components cannot be modified. Components such as Logger, Echo, Java, Flow Ref, and
Expression all come under this category.

In the process of scripting a component, you have to develop your own business logic by
writing a script, or you can import a script file written in scripting languages such as Ruby,
Python, and Groovy. The Java component allows you to reference a Java class.

Using the Echo component to display the

message payload

The Echo component is used to display the message payload. The Echo component is used
for displaying message payloads, which receives the end user HTTP request and returns the
payload message to the HTTP response, which is then sent to the end user. In this recipe, you
will see how to use and configure the Echo component in Mule Studio.

Getting ready

In this example, we'll use the following components: HTTP, Logger, and Echo.

1. Open Mule Studio and enter the workspace name as shown in the following screenshot:

= |d!
% Workspace Launcher @

E Select a workspace

Mule Studio skores wour projects in a Folder called a workspace,
Choose a waorkspace Folder ko use For this session,

Wgrkspace; HruleCookEook -

[ Use this as the defaulk and do not ask again
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2. To create a new project, go to File | New | Mule Project. Enter the project name,
Echo, and click on Next and then on Finish. Your new project is created. You can
now start the implementation.

% Mule - Mule Studio

FEM Edit  Source  Refactor Mavigate Search  Project Run Window  Help
Ale+Shife+1

Open File...

& | Refresh F5

Convert Line Delimiters To

Switch Warkspace
Restart

g Impart...
£ Expart...

1 FlowRef.mflow [Flowref{flows]

2 package.html [activity/srcimaing...]

3 Activity mflow [activityFlows]

4 SkringTokumber java [usdconwverterf...]

Exit

3

-

-

B Mule
EJ‘; Java Project

% Project...

27" Mapping Flow
40 Mule Flow
# Package

(& Class

@ Interface

& Enum

(@ Annatation
£ Source Folder
441 Java wiorking Set
[ Folder

[ ¥ File

2] Untitled Text File
[ Example. ..

5 Other...

Chrl+m

e Bl ek uE

@]
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3. To create a flow, go to the Echo.mf1low file, drag the HTTP Endpoint onto the canvas,
and configure it by double-clicking on it.

% Mule - echo/flows/Echo.mflow - Mule Studio
File Edit Mavigate Search Project Runm  Window Help

CHEO B0 R G S w ¥
| e |
[% PackageE 5% e Type Hiera = O |44 *echo 3 =0
N T
E;ﬁ activity
=1 echa [ Select
=l IRE System Library [Javase-1.6] G Endponts o
=i Mule Runtime [Mule Server 3,3.0 CE]
[ srcjmainiiava B e
(# sreftestfiava B oatabase
(## srcimainfresources a FTP
(2 srcftestresources
B (= flows (= Lt

N flows: EchoFlawl
0 Echa.mflow &7 @ Generic

(= mappings
HTTR
o ﬁ .
5 mule-project ml P
2 Flawref HTTP
A
122 helloworld
- 5
2 usdeorwerter syne

Composite Source
[ Flow
ﬂ Fareach
N L] Message Envicher
eal
El s Flow

BF outline 57 = L4 Companents

{55 Scopes <

\5 Transformers
k=" Filters
=~ Flow Control
= g Error Handling
4% Cloud Connectors

Message Flow | Global Elements | Configuration XML

e i cEH el uE

SNED
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How to do it...

In this section, we will see how we can use the Logger and Echo components in a flow.

1. Double-click on the HTTP Endpoint to configure it. You can change the hostname and
port number. Here, we have used port number 8585.

S Mule - echofflows{Echo.mfloy W/ Endpoint Properties
File Edit Mavigate Search Praoject

Pt e 1] H -
FJA@ #; U The HTTP Endpoint allows Mule application ko connect to web resources through the HTTP transport protocol,
ﬁ | m Mule | This endpoink can also implement security through HTTPS,

HTTP (Inbound Endpoint)

[Z PackageE 52 fg Type Hiera

General | advanced | References | HTTP Settings | Documentation | =
q ooy Rl |
J
{‘pJ activity Display Mame: | HTTP
=25 acho [ Select
= IRE System Library [Javasi Exchange Patterns (g Endpoints
=i Mule Runtime: [Mule Server () one-way (3} request-response
2 srcjmainjiava I3 Scopes
B sroftestiiavs Basic Settings 5 Components @
3 srcjmainfresources [JEnatle HTTRS © [ Echo
1 srcjtestiresources Enabling HTTPS will require configuring a HTTPS Cannectar [ expression
= flows Host: ‘ localhost ‘ ’
3 Echomflow ! [ Flow Reference
& meppings Fort; | 8585 | B sroowy
B (S sre Path: | | =
u mule-praject,sml ;Jige?esponse
2 Flowref ¢ ]
12 helloworld e
22 usdeonverter 50 Javascript
8 Logger
Fython
& rest
e
W seript
o
o= Cutline &7
@ %TransFormers
ancel —_— ]
% Filtets

= Flow Contral
g Ervor Handiing
(= Cloud Connectars

Message Flow ] Global Elements | Configuration XML

slleluBd

i
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2. To display messages on the console, drag the Logger component onto the canvas
and configure it. The Logger component uses an expression to determine what
information in the message should be displayed on the console. Mule Expression
Language (MEL) is the primary language used for formulating such expressions
throughout the Mule ESB.

% Mule - echo/flows/Echo.mflow - Mule Studio

File Edit Mavigate Search Project Runm  Window Help

iMrERL RS-0 IHE I®y im HECISIE
| e |
[% PackageE 5% e Type Hiera = O |44 *echo 3 =0
~
E;ﬁ ackivity
=i echo s Select
=l IRE System Library [Javase-1.6] £ Endponts
=i Mule Runtime [Mule Server 3,3.0 CE]
(## srcimainfjava 15 Scopes
(# sreftestfiava ‘54 Components @0
(8 srcfmainfresources mE(hu
(2 srcftestresources
[ Expression
& & fiows flow: EchoFlowl B
4 Echo.mflow : [ Flow Reference

= mappings

ﬁ - e

= src
—» T

5 mule-project ml = QJIHE?ESDonse
2 Flawref HTTP Logger

12 helloworld N ava
22 usdrorverter uJavascript

W8 Logaer
E Pythan

8 rest

= Ruby

SOAP

W0 Geript

BF outline 57 =B
\5 Transformers

k=" Filters
w_

o

=~ Flow Control
g Error Handling

b5 Cloud Connectars
Message Flow | Global Elements | Configuration XML

i : 5B elnrBE

=




Chapter 2

3. Double-click on the Logger component to configure it. You can see different types
of levels. The Logger component level is used for displaying error messages or
exceptions. We have selected the INFO level here. In the message box, you should
use the expression # [message : payload]. This expression is used for displaying
messages on the console.

e = A

Logger

-l -0
- The Logger Component performs logging using an expression that determines what should be logged. By
E”ﬂ Mule | default the current messages is logged using the DEBUG level,

=
[% PackageE 22 2 TypeHera | "General | pocumentation =

q oo Arer [ ]

)
B activiey Display Mame: ‘ Logger
=2 etho [ select
GeEnEric —
=l IRE System Library [Javasi £ Endponts
=i Mule Runtime [Mule Server #[rmezsage:payload] —
(## srcimainfjava 15 Scopes
Message:! Ty
(# sreftestfiava ‘54 Components @0
(8 srcfmainfresources m Echo
(2 srcftestresources
Level: INFO v [
5 flows 8 KL [ Expression
4 Echo.mflow Categary: | oaen [ Flow Reference

(= mappings
Qroowy
& o b ]
5 mule-project ml = QJIHE?ESDonse

2 Flowref
J N 2ava

1= helloworld

22 usdeonverter 0 2awascrint

W8 Logaer
Python
8 rest
Ruby
& soar
W0 Geript

@ 55 Transformers
i ance|

k=" Filters

O Outline 52

= (= Flow Control
m ¢—‘ ‘g Error Handling

[ Cloud Connectors

Message Flow | Global Elements | Configuration XML

f e f sE el n B
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4. Dragthe Echo component onto the canvas; there is no need to configure it.
Messages sent to an Echo component simply return the message payload
as the response to an end user.

% Mule - echo/flows/Echo.mflow - Mule Studio

File Edit Mavigate Search Project Runm  Window Help

i-E® - 0-Q I HE @ m = HECISIE
2 | ke |
[% PackageE 5% e Type Hiera = O |44 *echo 3 =0
~
5% e
E;ﬁ ackivity
=22 echo [ Select
=l IRE System Library [Javase-1.6] Gy Endpaints
=i Mule Runtime [Mule Server 3,3.0 CE] —
(2 srcfmainjiava i Scopes
(# sreftestfiava L4 Components @0
(8 srcfmainfresources m Echa
(2 srcftestresources
& & fows flow: EchoFlowl B G =presson
4 Echo.mflow : [ Flow Reference
(= mappings - Groovy
JE .=
B mute-project.xml =] o fiesponse
E2 flowref HTTP Logger Echcl
12 helloworld N ava
22 usdeonverter 0 2awascrint
W8 Logaer
ﬂ < e
8 rest
" by
& soar
W0 Geript
B outine &7 =
55 Transformers
k=" Filters
- o=

(= Flow Control
8. |

‘g Error Handling

b5 Cloud Connectars
Message Flow | Global Elements | Configuration XML
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In this section, you will see how to deploy the application and how to run the application on
the browser.

1. Now we are ready for the deployment. If you haven't saved your application code, do
save it. After saving your project, right-click on the Echo . mf1low file and go to Run As
| Mule Application.

% Mule - echo/flows/Echo.mflow - Mule Studio

File Edit Source Refactor Mavigate Search Project Run Window Help
N EHBO  $-0-Q- I HG 8- : * *
=i vErS
[Z PackageE i3 e Typetiers, = O || % *Echa 22 =0
=
5% o
Eé activity
222 acho [ Select
= IRE System Library [Javase-1.6] Gy Endpoints
= Mule Runtime [Mule Server 3,3.0 CE] —
(# srcfmainfiava i Stopes
# srcftestfjava 44 Components @
2 srefmain e » - 2
(## srcftast) .
B = Flaws Cpen 3 » [ Expression
W Open With 4 [ Flow Reference
i 3
g mapping  Show In Ale+Shife-+i -Groovv
G B @
= || Copy Chrl+C —_— S HTTP Respanse
ule-pre Builder
=2 Flowref = Copy Qualified Mame: Logger Echo
& helloworld | [ Paste Chrby N 1eva
22 usdeonverte ¢ Delete Delete 0 2awascript
Build Path » B Ry
Refactar Ale+shife+T » Prython
g Impart.., [l rest
3 Expart. .. S Ruby
SOAR
¥ Refresh F5 @
Assign Working Sets. .. [0 Seriet
2= outire 52
Walidate —
Transformers
&
= Debug As 3 i " Filters
i Frofie As L3 Run Configuratians. . = Flow Cantral
= ‘—I Team 4 L Ertor Handling
ampare Wik ’ ( Cloud Connectors
L4
Replae With Elements  Configuration XML
R 9 Mule Management Console 4
¢ U Echour 72 CloudHub 3 eliel@uB

s
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2. If your application code is successfully deployed, you will see the following message

on the console: Started app 'helloworld'.

elloworldiflows/HelloWorld. mflow - Mule Stud
File Edit Mavigate Search Project Runm  Window Help
i mis B0 R - o
| e |
&l Console £ = L
-

connected=crus

supportedProtocola=[http

servicelverrides=<none>
+
INFO 2012-11-20 15:22:34,375 [wain] org.wule.lifecycle.ibstractlifecycleManager: Starting COnnector: CoOnnector.http.mule.ds
INFO  2012-11-20 15:22:34,375 [main] org.mule.lifecycle.ibstractlLifecyeleManager: Starting model: _muleSystemModel
INFQO 2012-11-20 15:22:34,390 [main] org.wule.construct.FlowConstructlifecyoleManager: Starting flow: HelloWorldFlowl
INFO 2Z012-11-20 15:22:34,390 [main] org.wule.processor.SedaltagelifecyoleManager: Starting service: HelloWorldFlowl.stagel
INFO 2012-11-20 15:22:34,390 [main] org.mule.component.ComponentLifecycleManager: Starting component: commponent. 7970580
INFO 2012-11-20 15:22:34,390 [mwain] org.wule.transport.hcop.HotplConnector: Registering listensr: HelloWorldFlowl on endpoin
INFO 2012-11-20 15:22:34,406 [maein] org.mule.transport.service.DefaultTransportServiceDescriptor: Loading default response
INFQ 2012-11-20 15:22:34,406 [wain] org.wule.lifecycle.dbstractlifecycleManager: Initialising: 'null'. Object is: HttpMesss
INFO 2Z012-11-20 15:22:34,421 [main] org.wule.lifecycle.dbstractlifecyeleManager: Starting: 'null'. Chiject is: HeocpMessageRe
INFO  2012-11-20 15:22:34,421 [main] org.mule.module.management.agent.WrapperManagerigent: This JVM hasn't been launched by
INFO 2012-11-20 15:22:34,453 [wain] org.mule.module.management . agent . JoxiAgent: Attempting to register service with name: Mu
INFO Z012-11-20 15:22:34,453 [main] org.wule.wodule.mwanagement.agent .. JoxlAgent: Registered Endpoint Service with nawe: Mule.
INFQ 2Z012-11-20 15:22:34,453 [m=ain] org.mule.module.management.agent . Jmxigent: Regilstered Connector Service with nsme Mule.
INFO 2012-11-20 15:22:34,468 [wain] org.wule.module. launcher.application.DefaultMuledpplication: Reload interval: 3000
INFO 2012-11-20 15:22:34,4658 [main] org.mule.DefaultMuleContext:
R TR T IR AT TR R TI IR R RATA R AT TAAR TR TTIT R R RTINS AT AAARTRTALLRT
* Application: helloworld *
* 0% encoding: €plZS2, Mule encoding: UTF-8 «
* *
+ Agents Running: *
- JHE Agent *
B R R R AR S ST ey
INFO 2012-11-20 15:22:34,468 [main] org.mule.module.launcher.DeploymentService:
+ Started app 'helloworld' +

~

< >

i 2 B @ &

cholflows/Echo.mflow - Mule Studio

Mavigate Search Project

B Q- Q- HET Iy

File  Edit

Run  wWindow Help

5 [ e |
E console £2
Echo [Mule Application] C:\Program Files|Javaliregibinijavaw exe (Nov 26, 2012 12:37:11 PM)

115
115
118
131
131
131
146
146
Jez
16

[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]

org.mule. lifecycle. dbstractLifecycleManager: Starting connector:
org.mule. lifecyole. bhstractlifecyo leManager:
org.mule.construct.FlowConstructLifecycleManager: Starting flow:
Starting serviee:
Starting component:
Registering listener:
org.mule.transport.service. DefaultTransport3ervicebescriptor:
org.mule. lifecycle. dbstractlifecycleManager:
org.male. lifecyole, bbstractlifecyo leManager:
org.mule . module

org.mule.processor. Sedadtagelifecye leManager
org.mule.component . ComponentLifecye leManager ©
org.mule.transport.http. HttpConnector:
Loading
'null'.
Ohject

Initialising:
Starting: 'null'.
louncher . application.DefaultMuledpplication:

connector.http.mule.default
Frarting wodel: muleSystemModel
EchoFlowl
EchoFlowl.stagel
Ccormwponent . 25001087
EchoFlowl on endpointUri:

Object is:

Belogd interwval:

default response transforme
HttpMeasageReceiver
HttpMessageReceiver

[nlu]u}

org.mwule. tran:

is:

5]
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4. To see the output on the console, paste the URL in your browser and type in
/EchoExample. When a user types http://localhost:8585/EchoExample
in the browser, Mule returns a message in the browser that reads /EchoExample,
as shown in the following screenshot:

% Mule - echofflows/Echo.mflow - Mule Studio ; E g

File Edit Mavigate Search Project Runm  Window Help

B0 Q- B G- =
B Mule
] consale £ O] x o | & &) g~-=9
Echa [Mule Application] C:\Program Files\Javaljredibinijavaw exe (Nov 26, 2012 12:37:11 PM)
s e B A
INFO 2012-11-26 12:37:15,031 [mwain] org.wule.transport.hcop.HotpConnector: Registering listensr: EchoFlowl on endpointUri:
INFO 2012-11-26 12:37:15,046 [main] org.mule.transport.service.DefaultTransportServiceDescriptor: Loading default response
INFQ 2012-11-26 12:37:15,046 [mwain] org.wule.lifecycle.dbstractlifecycleManager: Initialising: 'null'. Object is: HttpMesss
INFO zZ012-11-2¢ H [main] org.wule.lifecycle. dbscractlifecye leManager: Starting: 'null'. Chiject is: HeocpMessageRe
INFO  2012-11-Z6 [main] org.mule.module.launcher.application.befaultMuledpplication: Reload interval: 3000
INFO z01lz-11-Z6 [wzain] org.mule.wodule.management . agent . WrapperManagerigent: This JVM hasn't been launched by
INFO 2012-11-26 [main] org.mule.module.management.agent.Jm<igent: Attempting to register service with name: Mu
INFQO 2012-11-26 [wzin] org.male.wodule.management . agent . JoxAgent: Registered Endpoint Service with nsmwe: Mule.
INFO zZ012-11-2¢ [main] org.wule.wodule.mwanagement . agent . JoxlAgent: Registered Connector Service with namwe Mule.

INFO Z012-11-Z6 [main] org.mule.DefaultMuleContext:
D R R R R e T Y

* Application: echo

* 03 encoding: Cpli52, Mule encoding: UTF-8
*

# igents Running:

- JHX Agent

E R R R A R AR R A A AR AR A R R RS AR R A A AR AR AR A AR AT AR AR AR RS AR AR AR AR E R AR

]

Using the command prompt
To run a Mule application, enter the following command on the command prompt:

mule [-config <your-config.xml>]

Here, <your-config.xmls> is the Mule configuration file you want to use. If you don't specify
the configuration file, Mule looks for mule-config.xml, which is a generic name that does
not exist in the default configuration file. If you have only one configuration file, you can name
itmule-config.xml so that you can run Mule with it just by typing in mule. To stop Mule,
press Ctrl + C.

Using a Flow Reference component to

synchronously execute another flow

Flow Reference is used to synchronously execute another flow that is external to the current
flow. If a message reaches the Flow Reference component, Mule invokes the external flow
referenced by it. Once the referenced flow completes, the control passes back to the initiating
flow only after the external process is completed.

7}
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Getting ready

To demonstrate this example, we'll use the following four components: HTTP, Logger, Java, and
Flow Ref.

1. Open Mule Studio and enter the workspace name as shown in the following screenshot:

Wk L[ SN ] 1 | (]G | s 3
st siljie % Workspace [auncher &‘

¥ Select a workspace
}' e @ Mule Studio stores your projects in a folder called a workspace.

Choose a workspace folder to use for this session,

SewulpEn  Simiiis  Enikels
W s (=t
‘workspace: " ‘ [ Browse..,
Tt e T A
[l ["] Use this as the default and do not ask again

B =B

S RS kR

MEEEE Y
2]

IrTEMIT =TS il

Uy

2. To create a new project, go to File | New | Mule Project. Enter the project name,
FlowRef, and click on Next and then on Finish. Your new project has been created
now; so we are ready to start the implementation.

(2% Java Project

9 Project... ==

/% Mapping Flow
4 Mule Flow
B Package
(& Class
¥ Interface
& Enum
(@ Annotation
Z | Refresh FS # Source Folder
Canwert Line Delimiters To ¥| 45 2ava working Set
[ Folder
| ¥ File
|2/ Untitled Text File

Switch Workspace

Restart -
T Example...

fug Tmport...

L Export... [ Cthet... Ctrl+

1 FlawRef mflow [Floveref/Flows]

2 package.html [activity/srcimainf,..]

3 Activity, mFlow [activityFlows]

4 StringTahumber.java [usdeorwerter)...]

Exit

PO ] e file @ UMBE

NED
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How to do it...

In this section, you will see how to configure the Java component and the Flow Ref

component. Here you are creating a class, and the output will be displayed on the browser
through this class.

1. To create a class, go to src/main/java, right-click on it, and go to New | Class.
Create a class named Greeting under the package com. org; here, we create the
muleCookBook method and its return type is set to String:

public String muleCookBook (String str)

return "HelloMule"+str;

}

You can see the creation of this method in the following screenshot:

% Mule - flowreffsrcimaintjavalcomforgiGreeting. java - Mule Studio

File Edit Source Refactor Nawvigate Search Project Run Window Help

i 2iF-0 - HE-I®S- I PlAET H-H -
5 [ e |
[Z PackageE 52 e Typetiers| = O || [J) Grestingjava £2 |J] wiorld java W Flowref =4a
=
B <)===> = 1 package com.org;
- Ju
b?d activiey ‘ . .
b‘]a(hn % public class Greeting {
=& Howref * ) )
= RE System Library [JawasE-1.6] 5@ public Stringy muleCookBook (3tring str)
=i Mule Runtime [Mule Server 3,3.0 CE] s
# srcimainfjava v ¢
[ srcftestfiava N
@srcﬁ’ma\nﬂrasources =] return "Hello Mule'+str;
(8 srcftestfresources 0
= Fows i }
4 Flowref mAow 12\
=+ mappings B
L= src
m mule-project.=ml
122 helloworld
= pic
1 usdeonverter
5% outline 52 =8
Bw e w”
B comaorg
=-® Greeting
©  muleCookBook(String) | String
i 0° Writable Smart Insert | 13:1 i 5l e@uBE g

s
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2. To create a class, right-click on the package. Create one more class, World, under
the same package. Here, we create the method cookbook and its return type is set
to String:

public String cookBook (String str)

{

return "CookBook";

}

You can see the creation of this method in the following screenshot:

% Mule - flowreflsrcimaintjavalcomiorgiWorld. java - Mule Studio

File Edit Source Refactor Nawigste Search Project Run Window Help

O S i 0-Q #HE- i@ PlAE N - e
| e |
[% PackageE 5% e TypeHiera| = 0| [J] Gresting java [J) worldjava £3 00 FlowRef =0
=
= C::; o 1 package com.org;
Ju
E;ﬁ activity ? )
b‘l acho 3 public class World {
=2 flowreF * )
= RE System Libravy [JavasE-1.6] Sopublic String cookBook (3tring str)
=i Mule Rurtime [Mule Server 3.3.0 CE] : ¢
(# srefmainiava
@ srcftestiava g return "CookBook":

[ srcfmainjresources
## sreftestiresources

= Fows L
'\\j FlowRef .mflove i
== mappings
= src

ﬂ mule-praject. xml
12 helloworld
= pic
122 usdeonverter

O Outline 52 =8
B e ™
# com.org
= © world
©  cookBaook{String) ! String

im Writable Smart Insert | 8: 26 H 5B eluBog

&)




Chapter 2

3. To create a flow, go to the FlowRef .Mf 1low file. Drag the HTTP Endpoint onto the
canvas and configure it.

¥ Mule - flowref/flows/FlowRef. mflow - Mule Studio

File Edit Mavigate Search Project Runm  Window Help

HEHBE B0 EG ® W R
5 (e |
[% PackageE 5% e Type Hiera = O |54 *Flowrer £3 =0
-
e% ]
E;ﬁ ackivity
12 echo [ Select
=12 flowiref £ Endpoints -
=i IRE System Library [Javase-1.6]
= Mule Runtime [Mule Server 3,3.0 CE] B e
21 srcfmainfjava B oatabase
=3 com.org -
[¥] Greeting. java
BFi\e
(2] world java flow: FlowRefFlowl B7
(2 srejtestiiava @ Generic
# srefmainjresources &
(# srcftestiresources
B Fows Ower
(¥ HYTP ==
" FlowRef  mlow 1 [ Scopes P
(= mappings
(= sre B sy
B rmule-project xml (22 compasite Source
12 helloworld

- [ Flow
== usdeonwerter

Fareach
N L] Message Envicher
eal
El s Flow

BF outline 57 ¥ =08 I Components
55 Transformers
) k=" Filters
- &= Flow Contral
m ‘g Error Handling
[ Cloud Connectors
Message Flow | Global Elements | Configuration XML

§

5B elnrBE

[ei-
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4. Double-click on the HTTP Endpoint to configure it. You can change the hostname
and port number. We have used the port number 8989 here. Click on the OK

button. By default, the request-response method is selected, as shown in the
following screenshot:

B e %0
[ e |
[% PackageE 5% e Type Hiera

g
E;ﬁ activity
12 echo
=12 lowref
=i IRE System Library [Javas
=4 Mule Runtime [Mule Server
21 srcfmainfjava
=3 com.org
[¥] Greeting. java
[3] world.java
(# srcftestfiava
# srefmainjresources
(# srcftestiresources
B (= flows
ﬁ’ FlowR.ef .mflow
(= mappings
(= sre
m mule-praject.xml
12 helloworld
22 usdeonverter

O Outline 52

HTTP (Inbound Endpoint)

The HTTP Endpoint allows Mule application to connect to web resources through the HTTR transport pratocl.

This endpoint can also implemant security through HTTPS.

=
General ‘ Advanced | References | HTTP Settings | Documentation =
cislay Arer [ ]
Display Mame: ‘ HTTP
[ Select
Exchangs Patterns =
‘g Endpaints <0
O one-way (3 request-respanse @
ja
Basic Sethings B oatabase
[JEnable HTTPS @ | = latg
Enabling HTTPS will require configuring a HTTPS Connectar B Hie
Host: ‘ localhost ‘ .G )
eneric
Port: ;| @99 ]
8l [ D
Path:
ath: | ‘ IMAP
(5 Scopes 0
S
sync
Composite Source
[ Flow
Fareach
L] Message Envicher
eal
& 5ub flow
k4 Components
3 5 Transformers
@ —
k=" Filters

Message Flow | Global Elements | Configuration XML

(= Flow Control
‘g Error Handling

[ Cloud Connectors

5B elnrBE

&
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5. To import a class, drag the Java component and configure it.

¥ Mule - flowref/flows/FlowRef. mflow - Mule Studio

File Edit Mavigate Search Project Runm  Window Help

i-E® 0@ HEG- IS m o e R .

S [ e |

[% PackageE 5% e Type Hiera = O |54 *Flowrer £3 =0
B%

{;ﬁ ackivity

& etho s Select
)

=125 Flowref ‘g Endpoints

=i IRE System Library [Javase-1.6] —

= Mule Runkime [Mule Server 33,0 CE] @ Sopes

21 srcfmainfjava L4 Components @0

=3 com.org [ echo
[¥] Greeting. java

[3] world.java

(2 srcftestiiava [E3 Flow Refersnce
# srefmainjresources

e ﬁ ——
srcftestfresources
—
B (= flows i
aya

flow: FlowRefFlowl B7

E HTTP Response
& Builder
ﬂ FlowR.ef .mflow (R B
(= mappings N 2ava
= sre 0 2awascrint
m mle-praject.xml Lo
9aer
12 helloworld 0
22 usdeonverter ﬂ Prthen
8 rest
2l
& soar
W0 Geript
O Outline 52 ¥ =08
55 Transformers
k=" Filters
'—j (= Flow Control
=

‘g Error Handling

b5 Cloud Connectars
Message Flow | Global Elements | Configuration XML

5B elnrBE
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6. Double-click on the Java component to configure it. Just click on the Browse button
and a new window, Class name browser, will open. Here you can import the Wworld.
java class, which was created before, and click on the OK button.

% Mule - flowref/flows/FlowRef \ pattern Properties
File Edit Mavigate Search Praoject

B e %0
£ | [ e |

[% PackageE 5% e Type Hiera

Java

@ Class value must be set either in'Component’ element: or in singleton-object’ nested element.

—_— =5
General | advanced | Documentation |

4 ooy Arer [ ]

J
g activicy Display Name: | Java |
& etho s Select
=922 Generic
=12 Flowref = r———
= IRE System Library [1ava5] Class Name: | J“D
B i Mule Runtime [Mule Server = ) (55 5c0pes
B L srcfmainjiava Object: -] L0k} i Components @
=3 com.org
‘ @ % Class Name browser | [ echo
-[¥] @reeting.java = .
‘ 5] world. java | i m pression
@ srcftestiava Select enkrizs - [ Flow Reference
1 srejmainfresources | world ‘ B oo
[ srfrestiresources
| Matching items:
== Flows -HTE Response
W FlowRe mflow © Greeting Builder
‘ ~ T
= mappings Gv Workspace matches java
= sre ® 0 2awascrint
[ mue-project.sri worldGroupTmpl .
J W8 Logaer
= helloworld
22 usdrorverter Python
8 rest
& soar
W0 Geript
(=
o= Outline &2 N —
:] 55 Transformers
i Fikkers

(= Flow Control
% Error Handling

| 3 com.org - AlowreFisrcimainfiava ‘ % Cloud Connectors

= ©) sRonuE

=
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7. To reference another flow name, drag the Flow Reference component onto the canvas.

¥ Mule - flowref/flows/FlowRef. mflow - Mule Studio

File Edit Mavigate Search Project Runm  Window Help

i-E® 0@ HEG- IS m o e P
5 [ e |
[% PackageE 5% e Type Hiera = O |54 *Flowrer £3
B%
{;ﬁact\wty
12 echo
=12 lowref

=i IRE System Library [Javase-1.6]
=4 Mule Runtime [Mule Server 3.3.0 CE]
21 srcfmainfjava
=3 com.org
[¥] Greeting. java
[3] world.java
(# srcftestfiava

(# srcfmainfresources S—
£ aafestresources ﬁ m
—»
B (= flows
4 FlowReF.mflow HTTP Java Flow RFFerenta
(= mappings
(= sre
m mule-praject.xml

12 helloworld
22 usdeonverter ﬂ 3

flow: FlowRefFlowl B7

O Outline 52 ¥ =08

| -

Message Flow | Global Elements | Configuration XML
D=

=0

[ Select

‘g Endpoints

Ji Scopes

L4 Components €@
[T Echo

Expression

[ Flow Reference

B Groovy

E HTTP Response
Builder

N 2ava
0 2awascrint

& soar
W0 Geript

55 Transformers
k=" Filters

(= Flow Control
‘g Error Handling

[ Cloud Connectors

5B elnrBE

]
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8. Before configuring the Flow Reference component, you have to drag the Java
component onto another flow (you can see this in the following screenshot). Configure
that Java component. If you create another flow, just drag the component onto the
canvas outside the first flow; this will create another flow.

¥ Mule - flowref/flows/FlowRef. mflow - Mule Studio

File Edit Mavigate Search Project Runm  Window Help
CEHBRE ¥ 0 IBE IS&S im D e
| e |
[% PackageE 5% e Type Hiera = O |54 *Flowrer £3 =0
-
5% e —
E;ﬁ ackivity
& etho s Select
-
=I5 Flowref s Enchpainks
=i IRE System Library [Javase-1.6]
=i Mule Runtime [Mule Server 3.3.0 CE] i Scopes
21 srcfmainfjava Ao FlowRefFlowl B2 ‘54 Components @0
=3 com.org — Echo
e | @B & =
1] world java Java [ Expression
12 sreftestfjava HTTP Java Flow Reference [ Flow Reference
# srefmainjresources B roovy
(# srcftestiresources
B3 flows EHTTP Response
4 FlonRef.mfiow Bulder
= sre 0 2awascrint
m mule-praject.xml
- W8 Logaer
122 helloworld —
o) \#1| Python
# =
= usdeorverter flov: FlowkefFlowz B
8 rest
- = ruby
- ,' SOAP
teva n B
O Outline 52 =8 o
\5 Transformers
- k= Filkers
| =~ Flow Control
"; ‘g Error Handling
L [ Cloud Connectors
Message Flow | Global Elements | Configuration XML
0% 0 2
- untitled - Paint] s Be B wE

(&)
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9. Double-click on the Java component to configure it; change the display name so you
can identify the class name. Import the Greeting. java class that was created
before and click on the OK button.

% Pattern Properties

Java
N =1 W= 3 -
o-E@ -0 The Java Component is a simple POIO (Plain Old Java Object) that wil be invoked by Mule when a message is

5 | B e | received.

—_— =
f% PackageE 22 fz Tvpe Hera | " coneral | Advanced | Documentation | =
q oo Rl |
2
[ activity Display Name: ‘ Gresting| ‘
& etho s Select
= Generic —
=== flowref s Enchpainks
= IRE System Library [Javasi Class Nare: | com.org. Greeting ‘D -
= Mule Runtime [Mule Server - i Scopes
21 srcfmainfjava Object: | L2 Components @
=3 com.org [ echo
[¥] Greeting. java
m world.java F o Expression
(2 srcftestiiava [E3 Flow Refersnce
(# srcfmainfresources B sroovy
(# srcftestiresources
= Fows ER T Response
4 Flow.ef.mflow ﬂl
(= mappings s
= sre 0 2awascrint
; m mle-praject.xml n Logger
& helloworkd -
# [ usdeonwerter BN Pythen
8 rest
& soar
W0 Geript
O o
o= Outline &3

i3 Transformers
@ =

> .o, m k=" Filters

1 (= Flow Contral
- ‘g Error Handling

A b5 Cloud Connectars
Message Flow | Global Elements | Configuration XML

0 f f R eB®E
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10. Now double-click on the Flow Ref component to configure it. Assign another Flow
Reference name. Now we are ready to deploy our application.

O-EH®
£ | [ e |
[# PackageE i2

{;ﬁ activity

bJ echo

= flowref

22 hellowarld
122 usdeonverter

O Outline 52

‘%0

Eg Type Higra

Il

% Pattern Properties

How Reference

The Flow Reference Component allows a Mule Flw ta be referenced such that the message processing wil
continue i the referenced flow before returing.

General | Documentation |

Display

Display Mame: ‘ Flow Reference

GeEnEric

Flow Mame:

L

Q

Message Flow | Global Elements | Configuration XML

Filter; l:l
[ Select
i Endpoints €0
B nisx
B oatabase
[= Jaid
[ = L0
@ Generic
[ D
[ =
(5 Scopes 0
Async
Composite Source
[ Flow
Fareach
L] Message Envicher
eal
El s Flow
k4 Components
55 Transformers
k=" Filters
(= Flow Control
‘g Error Handling

[ Cloud Connectors

5B elnrBE

&)
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In this section, you will see how to deploy the application and how to run the application in
the browser.

1. Now we are ready for the deployment. If you haven't saved your application code, do

save it. After saving your project, right-click on the Echo . mf1low file and go to Run As
| Mule Application.

% Mule - flowref/flows/FlowRef. mflow - Mule Studio

File Edit Source Refactor Nawvigate Search Project Run Window Help

E-EE TR R NI O C R R ¥ o - i ®
=i vErS
[Z PackageE i3 ?g Type Hiera =0 \U/. *FlomRef 22 =0
B8~ e
Eé activity
12 eho [1; Select
)
=== flowref (g Endlpoints P
= IRE System Library [Javase-1.6]
=i Mule Runtime [Mule Server 3,3.0 CE] flow: FlowRefFlowl B2 B~
# srcimainfjava - B oatabase
2 srcftes] e 3 _gé =
= i
(# srcfmai 3 T =) ‘
-
(# srjtest  Open = Java Flow Reference O--
B flaws Open With e @ cereric
v
o Show In Alctshife+w ¥
= u [ i
mappin
= src copy curke (= i =
= Copy Qualified Mame: =
1 mute-py = Q 5 Scopes @
122 helloworld | [ Paste Chrl+v =
y sync
2 usdeonvert ¥ Delete Delete =g sy
() compasite Source
Build Path 4 m Flow
Refactor Alet+shife+T  »
2 BF & Foreach
g Impart. .
= e [ Message Envicher
75 Expart...
D rol
kel
& Refresh FS Sub Flow
Assign Working Sets. .. . L
2= cutine 52 vt i Components
a\ i 5 i3 Transfarmers
. Run alt+shift+x, R —
e = Debug As 3 z____ Filters
- Profile 45 3 = Flaw Contral
== Team L3 ‘g Error Handling
] "
A Compare With ' (= Cloud Connectars
i L3
Replace With | Elements | Configuration XML
R 9 Mule Management Console 4
o = o]
. Flowk 72 CloudHub 3 s lileluBE
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2. If your application code is successfully deployed, you will see the message Started

app 'helloworld' on the console.

lowref/flows/FlowRef. mflow - Mule Stu E]E]@
File Edit Mavigate Search Project Runm  Window Help
L S AU AR A C RN I o e
| e |
&l Console £ =
FlowRref [Mule Application] C:\Program Files|\Javaljreibinijavaw. exe (Now 27, 2012 11:50:22 AN)
} -
INFO 2Z012-11-27 11:50:28,578 [main] org.wule.lifecycle.dbstractlifecycleManager: Starting Cconnector: connector.http.wule.de
INFO  2012-11-27 11:50:28,593 [main] org.mule.lifecycle.ibstractLifecycleManager: Starting model: _muleSystemModel
INFO 2012-11-27 11:50:28,593 [mwain] org.wule.construct.FlowConstructlifecyoleManager: Starting flow: FlowRefFlowl
INFO Z2Z012-11-27 11:50:28,593 [main] org.wule.processor.SedaStagelifecyeleManager: Starting service: FlowRefFlowl.stagel
INFQ 2Z012-11-27 11:50:28,609 [main] org.mule.component.ComponentLifecycleManager: Starting component: comoponent,S835546
INFO 2012-11-27 11:50:28,671 [wain] org.wule.transport.hcop.HotplConnector: Registering listensr: FlowRefFlowl on endpoincUrc
INFO  2012-11-27 11:50:28,781 [main] org.mule.transport.service.DefsultTransportServiceDescriptor: Loading default response
INFO 2012-11-27 11:50:28,781 [wain] org.wule.lifecycle.bdbstractlifecycleManager: Initialising: 'null'. Object is: HttpMesss
INFO Z2Z012-11-27 11:50:28,859 [main] org.wule.lifecycle.dhstractLifecyeleManager: Starting: 'null'. Chiject is: HecpMessageRe
INFQ 2Z012-11-27 11:50:28,559 [main] org.mule.construct.FlowConstructlifecycleManager: 3tarting flow: FlowRefFlouwZ
INFO 2012-11-27 11:50:28,859 [wain] org.wule.processor.Sedadtagelifecyclelanager: Starting service: FlowRefFlowZ.stagel
INFO  2012-11-27 11:50:28,859 [main] org.mule.component.ComponentlLifecycleManager: Starting component: commponent.2ZfA65343
INFQ 2012-11-27 11:50:28,859 [wain] org.muale.wodule.management . ayent, WrapperManagerigent: This JVH hasn't been launched by
INFO 2Z012-11-27 11:50:28,906 [main] org.wmule.module.management . agent . Joxlgent: Attempring to register service with name: Mu
INFO 2012-11-27 11:50:28,906 [main] org.mule.module.management.agent.Jmxigent: Registered Endpoint Service with name: Mule.
INFO 2012-11-27 11:50:28,921 [wain] org.mwule.wodule.management . agent . JoxAgent: Registered Connector Service with name Mule.
INFO 2012-11-27 11:50:28,921 [main] org.mule.module.launcher.application.befaultMuledpplication: Reload interval: 3000
INFQ 2012-11-27 11:50:28,921 [wain] org.mwuale.DefaultMuleContext:
B R R R L 2 S T ey
* Application: flowref «
* 03 encoding: Cpli52, Mule encoding: UTF-8 *
* *
* Agents Running: *
* JMX Lgent *
L L L e
INFO 2012-11-27 11:50:28,921 [mwain] org.wule.module. launcher.Deployment3ervice:
+ Started app 'flowref!' +
~
< >
njé : s B e

[
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3. Copythe URL http://localhost:8989 and paste it in your browser.

¥ Mule - flowref/flows/FlowRef. mflow - Mule Studio

File Edit Mavigate Search Project Runm  Window Help

TR R NN C RN : % G

| [ Mute | -
&l Console £ =] :ﬁlEIE‘ ] Ciae

FlowRref [Mule Application] C:\Program Files|\Javaljreibinijavaw. exe (Now 27, 2012 11:50:22 AN)

wractlifecyo leManager: Starting connector: connector.http.mule.defaultc
tractlLifecycleMansger: Starting model: _muleSystemModel
wiConstructLifecye leManayer: Starting flow: FlowRefFlowl
laStagelLifecyeleManager: Starting service: FlowRefFlowl.stagel
jponentLifecyclellanager: Starting component: commponent.S535546
p.HotpConnector: Registering listener: FlovRefFlowl on endpointUri:z
wice.DefaultTransport8erviceDescriptor: Loading default response transformer: org.mule.transport.http.transformers.HuleMesss
tractlifecycleManager: Initialising: 'null'. Object is: HttplMessageReceiwver

iwractlifecyoleManager: Starting: 'null'. Chiect is: HotpMessageReceiwver

wiConstructLifecycleManager: 3tarting flow: FlowRefFlowZ

laStagelifecycleManager: Starting service: FlowRefFlowz.stagel

jponentLifecycleManager: Starting component: commponent.Z2Z665343

ment, ayent. MrapperManagerigent: This JVM hasn't been launched by the wrapper, the agent will not run.

MENT . agent..Jrxigent: Attempting to register service with nawe: Mule.flowref:type=Endpoint,service="FlowRefFlowl", connector=c
ment.. agent.. Jmxkgent: Registered Endpoint Service with name: Mule.flouref:type=Endpoint,service="FlowRefFlowl",connector=conr
ment. agent . Joxdgent: Registered Connector Service with name Mule.flowref:type=Connector, nsme="connsctor.http.wule.defaulc. 1"
\er.application.DefaultMuledpplication: Reload interval: 3000

mtext:

TEREER RS

k3
*
*
*
*
k3

TEREEREANT

wer.Deplovmentiervice:
—+
+
—+

el us

4. To see the output, paste the URL onto your browser. You will see the output as
shown in the following screenshot. Here, Hello Mule is called from the Greeting
class through the Flow Reference component, and CookBook is called from the
World class:

' [ localhost: 5563 x
<« C' [ bcalhost: 5555 < @ =

Hello MuletCookBook

7}
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Publishing a RESTful web service using the

REST component

REST stands for Representational State Transfer. REST exposes a much simpler interface
than SOAP. REST components are bound with HTTP. So, if you are designing an application to
be used exclusively on the Web, REST is a very good option. RESTful applications simply rely
on the built-in HTTP security. A REST design is good for database-driven applications and also
when a client wants quick integration.

Getting ready

In this example, we'll use three components: HTTP, Logger, and REST.

1. Open Mule Studio and enter the workspace name as shown in following screenshot:

% Workspace Launcher @

Select a workspace

IMule Studio stores vour projects in a folder called a workspace,
Choose a workspace folder ko use for this session,

[JUse this as the default and do not ask again
[ CK ] [ Cancel

@ MuleSoft™ =201
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2. To create a new project, go to File | New | Mule Project. Enter the project name,
REST, and click on Next and then on Finish. Your new project has been created;
now you can start the implementation.

¥ Mule - Mule Studio
Edit Source Refactor Nawigate Search Project Run Window Help

Open File. ..

=4 Project... =5

/%" Mapping Flow
4 Mule Flow
B Package

(& Class

¥ Interface
(& Enum

& Annatation

& | Refresh FS £ Source Folder

Convert Ling Defimiters To

45 Java working Set
¥ Faolder
[ Fie

Ef Untitled Text File

Switch Warkspace

Restart
] Example...

i
£y Import... = ot ‘
24 Export... T Cther... Chel+h
1 FlowRef mflow [flovref[flows]
2 package. html [activity/srcimainy...]
3 Activity.mflow [activicy/flows]
4 StringToMumber java [usdconverter),..]
Exit
o : A e DN

How to do it...

Here we will create a RESTful web service using the annotation. We will create a method
named getwelcomeMsg ().

1. To create a class, g0 to src/main/java and right-click on it. Create a class named
HelloWorldResource to print a message. Enter the package name and click on
Next and then on Finish. Here we have used the JAX-WS annotation. For details
on the JAX-WS annotation, you can refer to this URL: http://publib.boulder.
ibm.com/infocenter/radhelp/v7rOm0/index.jsp?topic=/com.ibm.
ws.jaxws.emitter.doc/topics/rwsandoc002.html.

package com.org;
import javax.ws.rs.GET;
import javax.ws.rs.Path;
@Path (" /myrest")

(75}




Working with Components and Patterns

public class HelloWorldResource
@GET

public String getWelcomeMsg () throws Exception {
return "Hi MuleCookBook!!!!l";

- The eGet annotation indicates that the annotated method responds
. toan HTTP GET request.

The @Path annotation is used to map a given URL.

You can see the creation of this method in the following screenshot:

% Mule - restisrc/mainfjavalcom/orgiHelloWorldResource. java - Mule Studio

File Edit Source Refactor Nawigate Search Project Run Window Help

il RO G @ B e
5 [ e |
[% packageE i3 fg Twpe Hiera = O] J] Hellowarldresaurce java &2 =4a
=
= <)===> = 1 package com.org;
Ju
b?d ackiviey ‘ _ .
b‘] acho Fodimport javax.ws.rs.GET;
b‘l [— 4 import javax.us.rs.Path;
= helloworld N
2 pic & EPath{"/myrest")
=) b‘lrest 7 public class HelloWorldResource {
=l IRE System Library [JavasSE-1.5] @
=i Mule Runtime [Mule Server 3,3.0 CE] = BGET
= 69[’,"16‘"‘]6@ o public String gecWUelcomeMso() throws Exception{
-8 comorg 1 return "Hi MuleCookBook !!!!";
dresource. java ‘ }
[ srcjtestfiava i '

# srefmainjresources
(# srcftestiresources
L= flows
=+ mappings
= src
m mule-praject,sml
b‘J script
122 usdeorerter

BE Outline 53 =08
Bwa e w™
B com.org
‘= import declarations
=@ Heloworldresource
@ getWelcomeMsg() : String

: 0 cam.org,HellowWorldResource. java - restisrcimain/java

5 e@uBE g

7




Chapter 2

2. To create a flow, go to the Rest .mf1ow file. First of all, you have to drag the HTTP
Endpoint from the palette and drop it on the canvas area.

¥ Mule - rest/flows/Rest.mflow - Mule Studio

File  Edit

Mavigate Search Project

=TI

[% PackageE 5% e Type Hiera =0

BS ¥

E;ﬁ activity
12 echo
& Howref
2 helloworld
1 pic
B rest
= IRE System Library [Javase-1.6]
=i Mule Runtime [Mule Server 3.3.0 CE]
21 srcfmainfjava
=~ com.org
[J] Hellaworldresource, java
(# srcftestijava
(2 srcfmainfresources
## sreftestiresources
== Flows
ﬁ’ Rest.mflaw
= mappings
= src
m mule-praject.xml
= script
122 usdoonverter

O Outline 52

Run ‘Window Help

-0 Q- B E S m

[J] HellowarldResaurce. java % *Rest i1

flow: testFlowl B7

HTTP

Message Flow | Global Elements | Configuration XML

=13
=
Filker: l:l Ju
[ Select

g Endpoints O
BB risx
B oatabase
[= 3t
[= i
@ cereric
@

~J IMAP

L5 Scopes £
Async
(3 Composite Saurce
[ Flow
Foreach
] Message Enricher
el
5w flow

54 Companents

i3 Transformers

k= Filters

== Flow Control

g Error Handling

I Cloud Connectors

sl el Eag

(7]
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3. Double-click on the HTTP Endpoint to configure it. You will see the hosthname and
port number. You can change the Host and Port field values. These two fields are
mandatory. By default, port number 8081 will be taken by the Mule server. We have
used port number 4343 here.

‘trE@
5 (e |
[# PackageE i2

‘%0

Tg Type Higra

g
E;ﬁ activity
12 echo
& Howref
2 helloworld
1 pic
B rest
= JRE System Library [Javasi
=i Mule Runtime [Mule Server
21 srcfmainfjava
=~ com.org
m HellotorldResource
(# srcftestijava
(2 srcfmainfresources
## sreftestiresources
=1 (= Fows
ﬁ’ Rest.mflaw
(= mappings
= src
m mule-praject.xml
= script
122 usdoonverter

O Outline 52

S EES

HTTP (Inbound Endpoint)
The HTTP Endpaint allows Mule application to connect to weh resources through the HTTP transport protacol.
This endpoint can also implement security through HTTPS,
=13
General ‘ Advanced | References | HTTP Settings | Documentation
Display Filker:
Display Mame: | HTTP
‘ ‘ [ Select
Exchangs Patterns = -
g Endpoints
O one-way (3 request-respanse =
i Scopes
Basic Settings L4 Companents &
[JEnable HTTPS & [T Echa
Enabling HTTPS will require configuring a HTTPS Connectar w Expression
Haost: | localhost
st | locakhos | [ Flows Reference
Port: | 4343 ] ER oo
Path: ‘ ‘ E HTTP Response
Builder
L& E
50 Javascript
W8 Loager
Python
&0 rest
Ruby
&) sonp
W0 it
3 55 Transformers
@ —
k= Filters

Message Flow | Global Elements | Configuration XML

(= Flow Control
\g Errar Handing

[ Cloud Connectors

Ju

ieflleRug &

=]

7@




Chapter 2

4. To create a RESTful web service, drag the REST component from the palette and drop
it on the canvas area. This REST component is used to make a REST service available
via Jersey. Jersey is an open source, production-quality, JAX-RS (JSR 311) reference
implementation for building RESTful web services.

REST is the formalized architecture of HTTP and is based on concepts of resources,
links, and a uniform interface. It uses the HTTP protocol. We can create a web service
using the REST component.

¥ Mule - rest/flows/Rest.mflow - Mule Studio

File Edit Mavigate Search Project Runm  Window Help

HrHBEL B0 O I®s wm o oo AR
| e |
[% PackageE 5% e Type Hiera = O J] HelloWarldResaurce.java G *Rest 2 =0
=
-
5% o —]
E;ﬁ activity
12 echo [ Select
-
b.] Flowuref g Endpoints
== helloworld
bJ pic i Scopes
= rest 4 Components £
= IRE System Library [Javase-1.6] [ Echo
=i Mule Runtime [Mule Server 3.3.0 CE]
& 6 sicfmainijavs flow: testFlowl B4 B Erovession
=3 com.org : [ Flows Reference

[J] Hellaworldresource, java

@ @ B Groovy
srcftestfiava »

—» B
[ srcfmainjresources

E HTTP Response
Builder
[ srcftestfresources I REST
== Flows A sava
i Rest.mlow 50 Javascript
SEr .
m mule-praject.xml E - FVthDﬂ
=2 script &l rest
)
== usdeonverter Al ] by
SOAP
W0 it
B outine &7 ¥ =8
i3 Transformers
k" Filkers
-

k== Flow Control
g Error Handling

{5 Cloud Connectors
Message Flow | Global Elements | Configuration XML

sl el Eag

(77}
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5. Double-click on the REST component to configure it. Here you can add a Java
component that was created before.

% Pattern Properties

REST
PoEt . W] (R H -
r-d@ B @ qpesr Component will publish a RESTFul web service via 4%-RS Annotations using Jersey.
£ | [ e |
—_— =
f% PackageE 2 2 TypeHera | general | dvanced | Documentation | = o
| - isplay Filter: To
T
2 activity Display Name: | REST |
12 echo [} select
=1 Companent
2 flowref o =
L= helloworld EEE
& pic 155 5copes
= rest Class L Components @
=i IRE System Library [Java5| 8 com.org Helloworldresource [ Echo
=i Mule Runtime [Mule Server
21 srcfmainfjava B Expression
=3 com.org [ Flows Reference
m HellotorldResource -Groovy
(# srcftestijava
@ cmenfromarces T Fesorse
## sreftestiresources
= Flows & b
0 Rest.mflow 50 Javascript
(= mappings L
W8 Loager
(= src -
B rule-project xml Python
=2 script &l rest
122 usdoonverter
&) sonp
W0 it
O o
o= Outline &3
@ 55 Transformers
ance|
& Filkers
(= Flow Control
(g Errar Handiing
{5 Cloud Connectors
Message Flow | Global Elements | Configuration XML
o : c B oDy E S

@
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6. To display messages on the console, drag-and-drop the Logger component from the

palette onto the canvas area and configure it.

¥ Mule - rest/flows/Rest.mflow - Mule Studio

File Edit Mavigate Search Project Runm  Window Help

e EEO B0 R BEI®m 2 G-
| [ Mute |
[% PackageE 5% e Type Hiera = O J] HelloWarldResaurce.java G *Rest 2

B%

E;ﬁ activity
b‘J echa
122 flowref
2 helloworld
= pic
B2 rest
= IRE System Library [Javase-1.6]
=i Mule Runtime [Mule Server 3.3.0 CE]
& @ selnanfins o resrlows B

m HelloWorldResource java
(# srcftestijava ﬁ
—
(2 srcfmainfresources

(# sreftestiresources HTTR Logger REST
=1 (= Fows
0 Restmflow
(= mappings
(= src

m rule-praject.ml ﬂ - E
b‘J script

122 usdoonverter

O Outline 52 ¥ =08

Message Flow | Global Elements | Configuration XML

=13
=
Filker: l:l Ju
[ Select

g Endpaints

-;ﬂ SCopEs

L4 Companents 0
[T Echo
[ Expression
[ Flows Reference

B Groovy

E HTTP Response
Builder

L& E
50 Javascript
W8 Loager

Python

&0 rest

&) sonp
W0 it

55 Transformers
k= Filters

(= Flow Control
\g Errar Handing

[ Cloud Connectors

slielun Bag

(7]
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7. To configure the Logger component, double-click on it. You will see the Message:
textbox; just enter the payload expression, # [payload].

- HBL %0
=R
[% PackageE 5% e Type Hiera

g
21 srcfmainfjava
=3 com.org
[¥] Helloworldresourc:
## sreftestfiava
[ srcfmainjresources
(# sreftestiresources
= (= Flows
o rest.milow
(= mappings
(= sre
m mule-praject,sml
= b‘J script
&&= IRE System Library [1avasi
=i Mule Runtime [Mule Server
(2 srcjmainiara
(## sreftestfiava
(## srcfmainfresources
(2 srcftestresources
B (= Flows
ﬁ Script.mflow
(= mappings
= src
B o et xml

]

O Outline 52

% Pattern Properties

Logger

The Logger Component performs logging using an expression that determines what should be logged. By

default the current messages is lngged using the DEEUG level.

General | Documentation |

=13

Display

Display Mame: ‘ Logger

GeEnEric

Message: | #[payload]]

Level  [mro

Category! |

Message Flow | Global Elements | Configuration XML

Filker:
Ju
[ Select

g Endpaints

-;ﬂ SCopEs

L4 Companents 0
[T Echo
[ Expression

[ Flows Reference

B Groovy

E HTTP Response
Builder

L& E
50 Javascript
W8 Loager
Python
&0 rest

&) sonp
W0 it

55 Transformers
k= Filters

(= Flow Control
\g Errar Handing

[ Cloud Connectors

slielun Bag

(&)
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To deploy your application go through the following steps:

1. If you haven't saved your application code, do save it. After saving your project,
right-click on the Echo . mf1low file and go to Run As | Mule Application.

% Mule - restiflows/Rest.mflow - Mule Studio

File Edit Source Refactor Nawvigate Search Project Run Window Help
N HBE B0 Q- B G S - A5 oo %
ﬁlm Mule |
[Z PackageE i3 fg Type Hiera = O || J] HellowarldResource.java ﬁ *Rest £2 =4a
=
=
6% o —
Eé activity
12 eho [1; Select
-
bJ Flowiref gy Endpcit=
1= helloworld —
2 pic kg Scopes
B2 rest k44 Componerts @
B RESyst e 3 [ Eche
= Mule Rur 3
=0 srefman OPEn F3 , [ Expression
=% com,  Cpen With 4 [ Flow Reference
»
5]+  Showln Alt+Shift4+4 B ooow
(2 srcftesty - culee
(# srcfmain i i El E‘T"fdp Response
(8 srcfhesty [ Copy Qualified Name Logger REST uilder
B flows | [ Paste Ctrl+y A sava
W EE % pelete Delets 3 Jovascript
[= mapping
& e Build Path 4 B0 Logger
B rmegre  Refertor Aeeshifer b L E & Python
)
b.] script [ — & resT
=7 usdeonwerte
1y Export...
SOAP
& Refresh F5 &
Assign Working Sets. .. N seriet
2= outine 52
Validat: =
i i3 Transformers
R Debug As 3 u___; Filkers
[ ] Frofile As b 1 Flow Contral
L p— Team »|_ Run Configurations... L Errar Handing
(Compare W ' (% Cloud Connectars
it 3
Replace With Elements  Configuration XML
R 9 Mule Management Console 4 -
L Rest.n 757 CloudHub 4 ! ekl

s
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2. If your application code is successfully deployed, you will see the message Started

app 'helloworld' on the console.

flow - Mule Studio
File Edit Mavigate Search Project Runm  Window Help

-0 Q- M-

| e |

&l Console £

Rest [Mule Application] C:\Program FilesiJavaljrea\bin|javam.exe (Dec 4, 2012 11:31:43 AM)
connected=true
supportedProtocols=[http]
serviceCverrides=<none>

estiflows/Res

* ipplication:

* 03 encoding: Cpli5z,
*

rest

Mule encoding: UTF-8
* Agents Running:

* JME Rgent

+ Started app 'rest' +

e e e e e e e e

INFO Z012-12-04 11:31:51,453 [main] org.wule.lifecycle.ibhscractLifecyeleManager: Starting connector: connector.http.mwule
INF2 Z2012-12-04 11:31:51,465 [main] org.mwule.lifecycle.ibstractLifecycleManager: Starting model: _muledystemdodel

INFO 2012-12-04 11:31:51,468 [wain] org.wule.constcruct.FlowConstructlifecyoleManager: Starting flow: testFlowl

INFO  2012-12-04 11:31:51,468 [main] org.mule.processor.3edaStagelifecycleManager: Starting service: testFlowl.stagel
INFO 2012-12-04 11:31:51,468 [mwain] org.wule.component.ComponentLifecycleManager: Starting component: comopohent.265173¢
INFO Z012-12-04 11:31:51,468 [main] org.wule.transport.hccop.HotpConnector: Registering listener: testFlowl on endpointlr
INFQ 2Z012-12-04 11:31:51,562 [m=ain] org.mule.transport.service.lefaultTransportiervicelescriptor: Loading default respor
INFO 2012-12-04 11:31:51,562 [mwain] org.wule.lifecycle.ibscractlifecyeleManager: Initialising: 'null'. Object is: HotpMe
INFO  2012-12-04 11:31:51,593 [main] org.mule.lifecycle.ibstractLifecycleManager: Starting: 'null'. Chject is: HttpMessac
INFQO 2012-12-04 11:31:51,593 [mwain] org.mwule.module. launcher.application.efaultMuledpplication: Reload interval: 3000
INFO 2Z012-12-04 11:31:51,609 [main] org.wule.module.management . agent . WrapperManagerigent: This JVM hasn't been launched
INFO 2012-12-04 11:31:51,656 [main] org.mule.module.management.agent.Jmxigent: Attempting to register service with name:
INFO 2012-12-04 11:31:51,656 [wain] org.mwule.mwodule.management . agent . JoxAgent: Registered Endpoint Service with nsme: My
INFO 2012-12-04 11:31:51,671 [mein] org.mule.module.management.agent.Jmxigent: Registered Connector Service with name M
INFQ 2012-12-04 11:31:51,671 [wain] org.mwuale.DefaultMuleContext:

D R R R R e T Y

“
*
*
*
*
“

INFO 2012-12-04 11:31:51,671 [mwain] org.wmule.module. launcher.Deployment3ervice:

[
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3. Copythe URL http://localhost:4343/myrest and paste it in your browser.

¥ Mule - rest/flows/Rest.mflow - Mule Studio
File Edit Mavigate Search Project Runm  Window Help

wihe B0 HE Y ¢ AR

o (@ e |

] consale £ Ex Eﬂ‘EIEl = E-rie =8

Rest [Mule Application] C:\Program FilesiJavaljre6lbinljavam.exe (Dec 4, 2012 12:13:55 PM) =
|| Ju

wr: Starting comnmector: connector.http.mule.default
:r: Jtarting wodel: muleSystemModel
lanager: Starting flow: testFlowl
jer: Starting service: testFlowl.stagel
jer: Starting componsSntc: ConmponeEnt.S694274
jistering listener: testFlowl on endpointUri:
st3ervicelescriptor: Loading default response transformer:
:¥: Initialising: 'null'. Ohject is: HttpMessageReceiver
:r: 3Jtarting: 'mull'. Object is: HttpllessageRecelwver
wmagerdgent: This JVM hasn't been launched by the wrapper, the agent will not run.
Attempting to register service with name: Mule.rest:type=Endpoint,service="testFlowi”,connector=connector.http.mule.def
Registered Endpoint Service with name: Mule.rest:type=Endpoint,service="testFlowl"”,connector=connector,http.male.defaul
Registered Connector Zervice with name Mule.rest:type=Connector, hawe="Conhector.http.wule.default. 1™
1ltMulelpplication: Reload interwval: 3000

org.mule. transport. http.transformers. MuleMessageToHttpResponse

org.wule.api.processor, LoggerlessageProcessor: /myrest
org.wule.api.processor. LoggerMessageProcessor: /favicon.ico
=
| >
sflel@us =8

4. To see the output, paste the URL on your browser and type /myrest; this is required
because we have used the @Path annotation in the custom Java class.

' [ localhost:4343]myrest ®

&« C [ localhost:4343/myrest e

Hi MuleCookBoolk 1111

&)
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Publishing a SOAP-based web service using

the SOAP component

The Mule SOAP component is used for publishing, consuming, and proxying of SOAP web
services within a Mule flow. Using the SOAP component, you can also enable Web Service
Security. Apache CXF is an open source services framework. CXF helps you build services
using frontend programming APIs such as JAX-WS and JAX-RS.

You can create a CXF web service by configuring a SOAP component in your Mule flow to
perform any of the following CXF web service operations:

» Publish a simple service

» Publish a JAX-WS service

» Proxy a published service

» Consume a service using a simple client

» Consume a service using the JAX-WS client

» Proxy to a service

Getting ready

In this example, we will see how to create a SOAP-based web service using the SOAP
component. To create a SOAP web service, we'll use three components: HTTP, Java, and SOAP.

1. Open Mule Studio and enter the workspace name as shown in the following screenshot:

i
% Workspace Launcher @

E Select a workspace

Mule Studio skores your projects in a Folder called a workspace,
Choose a workspace folder bo use For this session.

Workspace:

w Browse. ..

[]use this as the default and do not ask again

E [ OF. ] [ Cancel

g @ MuleSoft =201
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2. To create a new project, go to File | New | Mule Project. Enter the project name,
SOAP, and click on Next and then on Finish. Your new project is created and you
are now ready to start the implementation.

% Mule - Mule Studio E][Z

N Edit Source Refactor Mavigabe Search  Project Run window  Help
albrshiFe+h B
Cpen File. .. 12 Java Project
% Project... =g
i Mapping Flow
ﬁ MMule Flowy
H¥ Package
(& Class
¥ Interface
(& Enum
(@ Annotation
') Refrash FS 4 Source Folder
Convert Line Delimiters To »| 45 Java Working Set
[ Folder
| % Fie
Switch Workspace 4 |Zf Untitled Text File
Restart
) Example. .,
g Import...
7} Expart... O Other... Chrl+1
1 FlowRef mflows [Flawrefiflows]
2 package.html [activity/src/mainy...]
3 Ackivity.mflow [activity/flows]
4 StringToMumber java [usdcanverter/...]
Exit
: g° ] sl eRBub

3. Tocreate a class, go to src/main/java, right-click on it, and go to New | Interface.
Create an interface named HelloService under the package com.org. Here, we
create the hiMule method and set its return type to String.

package com.org;
import javax.jws.WebService;
@WebService
public interface HelloService
public String hiMule (String str) throws Exception;

&1



Working with Components and Patterns

You can see the creation of this class in the following screenshot:

% Mule - soap/src/maindjavalcomforg/HelloService. java - Mule Studio.

File Edit Source Refactor Nawigste Search Project Run Window Help

3 i ¥R HEHE- & ¥ R
| e |
[% PackageE 5 e TypeHiera | = 0| [J] HelloServicelmpl.java [1] Helloservice java 52 00 Soap =0
= C::; o 1 package com.org; =

E;ﬁ activity
b‘J echo

= flowref
22 hellowarld

Ju

import Jjavax.juvs.WebService:

EWebService

bJ pic public interface HelloSerwviee |

2 rest .

b‘lscript public String hilMule (String str) throws Exception:
= sosp

=i IRE System Library [Javase-1.6]
=4 Mule Runtime [Mule Server 3.3.0 C
21 srcfmainfjava

=3 com.org

java
1] HelloServiceImpl, java
(2 srejtestiiava
(## srefmainjresources
(# srcftestiresources
[=h = Flows
'\\j Soap. mflow

=+ mappings
Bl = src
(= main
[ best A2
L |
O Outline 52 =8
B e ™
# com.org
‘= import declarations
=@ Helloservice
@ hitMule(String) : String

i com.org. HelloService java - soapjsrcjmainfjava

How to do it...

In this section, you will refer to the JAX-WS annotation and create the method hiMule (). We
will use this method to generate the output using a browser.

sl el Eag

1. Create a class called HelloServiceImpl under the same package directory (com.
org) and implement it with the interface. Here, we have used the @WebService
annotation to create a SOAP-based web service and override the hiMule method.

You can refer to this URL for more information on the JAX-WS annotation: http://
publib.boulder.ibm.com/infocenter/radhelp/v7rOm0/index.
jsp?topic=/com.ibm.ws.jaxws.emitter.doc/topics/rwsandoc002.html.
package com.org;

import javax.jws.WebService;

@WebService (EndpointInterface="com.org.HelloService",
serviceName="HelloService")

public class HelloServiceImpl implements HelloService {
@Override

~[ee]
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public String hiMule (String str) throws Exception {

// TODO Auto-generated method stub
"Hello

return "+str;

Through the eWebService annotation, we call the HelloService interface and
also provide a service name.

% Mule - soaplsrcimaindjavalcomiargiHelloServicelmpl. java - Mule Studio

File Edit Source Refactor Nawigate Search Project Run Window Help

IC-HBE B0 Q- #E-I®s-  PAED HIRET

£ i |

[% PackageE &2 fg Type Hiera

b?d ackivity
& acho

2 flowref
122 hellowarld

12 seript

=R s08p
= IRE System Library [JavaSE-1.6]

= Mule Runtime [Mule Server 3,3.0C

= 1 srcfmainjjava
=83 com.org

1] Helloservice.java
|4] HellaServicempl, java
(# sroftestfiava
# srcfmainfresources
(2 srcftestresources
= = Flows
\‘j Soap.mflow
(= mappings
[ERESE-d
= main
[ Fast

< |

0 outline £2
1B W W e
B com.org
‘= import declarations
=@  Helloservicelmpl
@ . hilMule(String) : String

&=

= O | J] *HelloserviceImpl.java 3 [J] HelloService.java

=3 = package com.org;

-
= import Javax.jws.WehService:

AWehIervice (endpoint Interface="com.org.HelloService”, serviceNawe="HelloZervice")
public class HelloServiceImpl implements HelloService {

Boverride
public 3tring hillule (3tring str) throws Exception {
/¢ TODD Auto-generated wethod stub

"Hello "+str:

1
z
3
4
5
&
o
=
2
a
1 return
2

3

4

£

=0
T

Wrikable Smart Insert | 15: 1 5B ek

Ju

=

7}
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2. To create a flow, go to the Soap .mflow file. Drag the HTTP Endpoint from the palette
and drop it onto the canvas. You have to configure the HTTP Endpoint.

% Mule - soap/flows/Soap. mflow - Mule Studio

File Edit Mavigate Search Project Runm  Window Help

CHBC B0 R @G R

B [ M |

[% PackageE 5% e Typetiera | = O || [J] *HelloServiceImpl.java [J] HelloService. java G4 *s0mp £2 =0
8%~ P ]

E;ﬁ activity o

12 echo [} select
122 flowref g Endnuirts ©
& helloworld
= pic D Fiex
2 rest B oatabase
J
bd script EFTP
== soap )
= IRE System Library [1ava5E-1.6] Erie
flow: SoapFlowl B
=4 Mule Runtime [Mule Server 3.3.0 C . Genetic
21 srcfmainfjava &
£ com.org ﬁ
(2 srcftestfjava AP
g srcfmainjresources IR (5 Scapes 0
srcftestiresources
A
= = Flows e
W soap.mAow (3 Composite Saurce
(= mappings [ Flow
[EREE-d
(= main &N Foreach
(= test _|| [ ] Message Enricher
ﬂ mule-praject.xml Pal
#-12 srranuerter A2 o
< | [ 5ub Flow
O Outline 52 ¥ =08 L4 Components
i3 Transformers
k= Filters
H k= Flow Contral
|- g Error Handling
[ Cloud Connectors
Message Flow | Global Elements | Configuration XML
=4

i : 5B eluBog

(e
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3. Double-click on the HTTP Endpoint to configure it. You will see the Host and Port
fields. These two fields are mandatory. In this example, we used 1ocalhost as the
hostname. By default, port number 8081 will be taken by the Mule server. We have

used port

‘trE@
5 (e |
[# PackageE i2

‘%0

Tg Type Higra

g
E;ﬁ activity
12 echo
& Howref
2 helloworld
= pic
2 rest
+ b‘J sCript
= sosp
=i IRE System Library [Javas
=4 Mule Runtime [Mule Server
21 srcfmainfjava
£ com.org
(2 srcftestfjava
## srefmainjresources
(2 srcftestfresources
(= flows
8 soap.mflow
(= mappings
B = sre
(= main
(= test
ﬂ mule-praject.xml
#1 sedrnnverter

O Outline 52

number 2121 here.

HTTP (Inbound Endpoint)

The HTTP Endpoint allows Mule application to connect to web resources through the HTTR transport pratocl.
This endpoint can also implemant security through HTTPS.

General ‘Advanced References | HTTP Settings | Documentation

S EES

=13

Display

Filker: Ju

Display Mame: ‘ HTTP ‘

Exchangs Patterns

O one-way (3 request-respanse

Basic Settings
[JEnable HTTPS &
Enabling HTTPS will require configuring a HTTPS Connectar

Host: ‘ localhost ‘

Port: | 171 ]

Path: ‘ ‘

@

Message Flow | Global Elements | Configuration XML

[ Select

g Endpaints
BB risx
B oatabase
[= 3t
[= i
@ cereric
@

- IMaP -

(5 Scopes
Async

(3 Composite Saurce

[ Flow
Foreach

] Message Enricher

el
5w flow
k43 Components
55 Transformers
k= Filters
(= Flow Control
\g Errar Handing

[ Cloud Connectors

slielun Bag

]
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4. To create a SOAP-based web service, drag the SOAP component from the palette,

drop it onto the canvas, and configure it. Here, we create web services using the
SOAP component.

% Mule - soap/flows/Soap. mflow - Mule Studio

iti-H@
| e |

E;ﬁ activity
12 echo
122 flowref
2 helloworld
1 pic

2 rest
b‘J script
= sosp

21 srcfmainfjava
£ com.org
(2 srcftestfjava
## srefmainjresources
(2 srcftestfresources
= = Flows
8 soap.mflow
(= mappings
[EREE-d
=+ main
(= test
ﬂ mule-praject.xml
#1 sedrnnverter

O Outline 52

[% PackageE 5% e Type Hiera

BS ¥

=i IRE System Library [Javase-1.6]
=4 Mule Runtime [Mule Server 3.3.0 C

File Edit Mavigate Search Project Runm  Window Help

-0 Q- B E S m % G-

=0 [J] *HelloServiceImpl.java [J] HelloService. java

flow: SoapFlowl B

&g =

HTTP SORP

S —=
.

Message Flow | Global Elements | Configuration XML

G4 *s0mp £2

5
Filker: l:l Ju
[ Select
g Endpoints
i Scopes
54 Companents &
[T Echo
[ Expression
[ Flows Reference
B Groovy

E HTTP Response
Builder

L& E
50 Javascript
W8 Loager
Python

&) sonp
W0 it

i3 Transformers
k= Filters

k= Flow Control
g Error Handling

I Cloud Connectors

S i = )

5]
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5. Double-click on the SOAP component to configure it. We select the JAX-WS services
for the operation and then we will import the HelloService interface that was
created before.

% Pattern Properties

: SoAP
CH O nesow Component will publish a SOAP web service via JAX-WS Annotations, WSDL, or CHF Simple Service
using Apache CXF.
— =
f% PackageE 2 2 TypeHera | general | Interceptors | Advanced | Documentation | = o
| - isplay Filter: To
)
2 activity Display Name: | SOAP |
& etho [1; Select
2 Flowref Generic g Endpaints
o)
== helloworld Config Reference: ‘ =
= pic i Scopes
2 rest Cperation: JAR-NS service L2 Companents @
J
t
5 5 z;:z Inbound Attributes —|Proxy service [ Echo
" . Simple service
=) IRE System Library [Java5] Binding ID: 100w client [ Expression
=i Mule Runtime [Mule Server Port: ;_mxlv E‘;_entt [ Flows Reference
B # srefmainfiava Tnpe clen
Eafcom ﬂ;rq Mamnespace! - Grooy
(8 srcftestfjava Service: [ | (=] Ell}‘TdPeI:\esWnse
(8 srcfmainfresources
o Sr[;tast :msmms Service Class: ‘ com.org.HelloService | B Generate from WSDL [ & BE
= = Flows 50 Javascript
4 Validation Enabled ©
\ﬁ Soap.mflow O Lo
W8 Loager
(= mappings
B = sre
(= main &0 rest
(= test
ﬂ mule-praject.xml
#172 drnrmerter [0 soep
< W0 it
(=
o= Outline &3
55 Transformers
@ L
(= Flow Control
\g Errar Handing
[ Cloud Connectors
Message Flow | Global Elements | Configuration XML

1 ; sE el R Do

i
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6. To import a class, drag the Java component from the palette, drop it on the canvas
area, and configure it. If you want to change its name, you can do so.

% Mule - soap/flows/Soap. mflow - Mule Studio

File Edit Mavigate Search Project Runm  Window Help

R B0 G M e e ™
| [ Mute |
[% PackageE 5% e Type Hiera = O || ] *HellaServicelmpl. java [ HelloService.java G4 soap I3 =0

=
= ] —
E;ﬁ activity

12 echo

[ Select
122 flowref = -
Endpaints
2 helloworld -
&2 pic 155 5copes
2 rest 4 Components £
b‘J script Echo
& soap [}
=4 IRE System Library [1avase-1,5] o Saprlont B [ Expression
=4 Mule Runtime [Mule Server 3,3.0 C : e [ Flows Reference

21 srcfmainfjava

B Groovy
cam.on
& d ﬁ > E > -"“'
(# srcftestfiava

E HTTP Response
## srefmainjresources HTTR S0AP Java Builder
(# srcftestiresources | L& E
= = Flows 50 Javascript
v
4 Soap.mflow Lo
ager
(= mappings
e ﬂ Rl E [E]Prvon
(= main &0 rest
(= test L (| -
ﬂ mule-praject.xml
#1 sedrnnverter A [
< | & W0 it
B outine &7 ¥ =8
55 Transformers
k= Filters

(= Flow Control
-,,_,_I \g Errar Handing

I Cloud Connectors
Message Flow | Global Elements | Configuration XML

1 ; sE el R Bo

[
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7. Double-click on the Java component to configure it. Here, we import the
HelloServiceImpl class that was created before.

% Pattern Properties

A . Java
if-E@ CR 0T e Component is a simple POIO (Plain Old Java Object) that wil be invoked by Mule when a message is
ﬁlm Mule | received.
e =
f% PackageE 2 2 TypeHera | general | Advanced | Documentation | = o
| - isplay Filter: To
)
B activiey Display Mame: ‘ Java ‘
12 echo [} select
= Generic =
bd flowref L Endpoints
&2 helloworld Class Name: | com.org.Helloservicelmpl \[j -
= pic 5 i Scopes
bd rest oObject: | L4 Companents 0
12 seript m Echo
& soap
=4 IRE System Library [1avasi B Expression
= Mule Runtime [Muls Server [ Flow Reference
21 srcfmainfjava B ooy
£ com.org
@ scosvs BT Rosponse
## srefmainjresources
[ srcjtestjresources & b
= = Flows 50 Javascript
W Soap.mflow n Logger
(= mappings ot
B = sre vihan
(= main &0 rest
(= test Ruby
H mule-praject.xml
#172 drnrmerter [0 soep
< W0 it
B outine &7
55 Transformers
@ =
k= Filters
| e 3 = Flow Control
-,,_,_I \g Errar Handing
[ Cloud Connectors
Message Flow | Global Elements | Configuration XML
slielun Bag

55}
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To deploy your application, right-click on your .mf1ow file and deploy your Mule application by
performing the following steps:

1. If you haven't saved your application code, do save it. After saving your project,
right-click on the Echo . mf1low file and go to Run As | Mule Application.

% Mule - soap/flows{Soap.mflow - Mule Studio

File Edit Source Refactor Nawvigate Search Project Run Window Help

N HRE B0 Q- B - : % -
=i vErS
[Z PackageE i3 ?g Type Hiera = O | 4] *HelloServiceImpl.java [J] HelloService. java ﬁ Soap £
0%~
Eé activity ”~
1= echo
& owref
12 helloworld
= pic
2 rest
122 script New v
=R s08p
=4 RESystg  OPeN F3 F
= MuleRunt Open Wit 4
= # srcfmaingj Shaw In Ale+Shiftis »
cam.g
il Chrl+C
(# sreftestiii
# srefmaing = Copy Qualified Mame
(2 srcfrestin [2) Paste Chrly
B (= Flows ¥ Delete Delete
¥ »
(= mappings Build Path
2 e Refactar Ale+Shife+T  » E
#
& man g Impart..,
Etest | 7
I e S EP
T srdenrerter 4 Refresh Fs
— Assign Working Sets. .,
2= outine 52
Walidate
- Debug As 3 2
g7 Profile As 4
-e—m _I Team » Run Configurations...
B Caompare With 3
b
Replace With lements  Configuration XML
R 4 Mule Management Console »
¢ U S0ap.mM 7 CloudHub »

=
Ju
[ Select

s Endpoints

-;a SCopes

k455 Components £l
[ Eche
[ Expression

[ Flow Reference

B Groowy

E HTTP Response
Euilder

A tava
5 Javastript
7 Loager

Pythan

& resT

& soae
N seriet

5 Transformers
ke Filkers

d_:_" Flow Cantral
kg Errar Handing

[ cloud Connectors

s lieRWBES

=
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2. [If your application code is successfully deployed, you will see the message
Started app 'helloworld' onthe console.

oap/flows/Soap. mflow - Mule Stud;
File Edit Mavigate Search Project Runm  Window Help

B RO R o

| e |

&l Console £ = ] Oz 5 ©

Soap [Mule Application] C:\Program FilesiJavaljresibintjavaw. exe (Dec 4, 2012 6:15:16 PM) =
connected=true || Ju

supportedProtocols=[http]
serviceCverrides=<none>

INFO Z012-12-04 18:15:21,218 [main] org.wule.lifecycle.ibhscractLifecyeleManager: Starting connector: connector.http.mule
INF2 Z2012-12-04 18:15:21,234 [main] org.mwule.lifecycle.ibstractLifecycleManager: Starting model: _muledystemdodel

INFO 2Z012-12-04 15:15:21,234 [wain] org.wule.constcruct.FlowConstructlifecyoleManager: Starting flow: SoapFlowl

INFO  2012-12-04 18:15:21,234 [main] org.mule.processor.3edaStagelifecycleMansger: Starting service: SoapFlowl.stagel
INFO 2012-12-04 18:15:21,234 [wain] org.wule.component.ComponentLifecycleManager: Starting component: comopohent. 2092150
INFO Z012-12-04 18:15:21,234 [main] org.wule.transport.htccop.HotpConnector: Registering listener: SoapFlowl on endpointlUr
INFQ 2Z012-12-04 15:15:21,250 [m=in] org.mule.transport.service.lefaultTransportiervicelescriptor: Loading default respor
INFO 2012-12-04 15:15:21,250 [main] org.wule.lifecycle.ibscractlifecyeleManager: Initialising: 'null'. Object is: HotpMe
INFO  2012-12-04 18:15:21,265 [main] org.mule.lifecycle.ibstractLifecycleManager: Starting: 'null'. Chject is: HttpMessac
INFQ 2012-12-04 18:15:21,265 [wain] org.mule.module. launcher.application.efaultMuledpplication: Reload interval: 3000
INFO 2Z012-12-04 18:15:21,265 [main] org.wule.module.management . agent . WrapperManagerigent: This JVM hasn't been launched
INFO 2012-12-04 18:15:21,296 [main] org.mule.module.management.agent.Jmxigent: Attempting to register service with name:
INFO 2Z012-12-04 15:15:21,296 [wain] org.mwule.mwodule.management . agent . JoxAgent: Registered Endpoint Service with nsme: My
INFO 2012-12-04 15:15:21,296 [mein] org.mule.module.management.agent.Jmxigent: Registered Connector Service with name M
INFQ 2012-12-04 15:15:21,296 [wain] org.mwuale.DefaultMuleContext:

B R R R L 2 S T ey

* ipplication: soap

* 03 encoding: Cpli52, Mule encoding: UTF-8
*

* hgents RBunning:

* JMX Lgent

“
*
*
*
*

e T e e e r T

INFO 2012-12-04 15:15:21,296 [mwain] org.mwule.module. launcher.Deployment3ervice:

+ Started app 'soap' +

[55]-
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3. Copythe URL http://localhost:2121/ and paste it on your browser.

% Mule - soap/flows/Soap.mflow - Mule Stud E]E]
File Edit Mavigate Search Project Runm  Window Help
i TR R NN C RN e o
| e |
&l Console £ % 0| F|8| 2 B-r35-°°7
Soap [Mule Application] C:\Program FilesiJavaljresibintjavaw. exe (Dec 4, 2012 6:15:16 PM) =
| Ju

e.bhatractlifecyeleManager: Startcing connector: connector.http.wule.default
e.dbstractlifecycledanager: Starting model: _mwuledystemModel
L.FlowConstructlifecyeleManager: Starting flow: SoapFlowl
ir.SedaStagelifecycleManager: Starting service: SoapFlowl.stagel
.ComponentLifecycleManager: Starting component: comoponsnt.28921506
t.http.HotpConnector: Registering listener: SoapFlowl on endpointUri:
t.gervice.,lefaultTransportdervicelescriptor: Loading default response transformer: org.mule.transport.http.transformers.
e.lhstractlifecye leManager: Initialising: 'null'. Chiect is: HetpMessageRecelwver
e.lbstractLifecycleManager: Starting: 'null'. Ohject is: HttpMessageReceiver
auncher.application.efaultMuledpplication: Reload interval: 3000
w|hagenent . agent . FrapperManager Agent: This JVM hasn't been launched by the wrapper, the agent will not run.
\anagement .agent . JmxAgent: Attempting to register service with nsme: Mule.soap:type=Endpoint,service="SoapFlowl”,connecto
@mhagensnt  agent . JuxAgent : Registered Endpoint Service with nawe: Mule.soap:type=Endpoint, service="JoapFlowl", conneccor=c
\anagement .agent . Jmxigent: Registered Connector Service with neme Mule.soap:type=Connector, name="connector.http.mule.defa
uleContext:
AR EE AR R R A LS

*

+

+

*

+
TEREERAARRAAEATT
auncher.Deploymentiervice:
Eaaaa .

+ -

L

=4

5]



Chapter 2

4. To see the output, paste the URL on your browser and type in /hi?wsdl; here, wsdl
stands for Web Services Description Language.

' [ localhost:2121 fhirwsd X

« G Y locahost: 212 1hitwad Lol @ =

This 3L file does not appear to have any style information associated with it. The document tree 13 shown below.

weysdlidefinitions xmlns:nsl="hrtp://schemas.xmlscap.org/soap/htop” xmlns:soap="http://schemas. xwlsoap.org/ wadl/ soap/ "
xmlns:tns="hetp://oryg.con/ ™ xwmlns:wsdl="htop://schemas. xmlsoap.org/ wsdl/ ™ xmlns:xsd="http://uww.wd . org/ 2001/ XML chema™
nawe="HelloServiceService" targetMNamespace="http://org.com’ ">
v<wsdl:types>
w<xs:schema xmlns:tns="http://org.com/" xmlns:xs="http://www.wd.org/ 2001/ ZMLSchena™ attributeFormbefaulc="ungualified"”
elementFormbefault="unqualified” targetlamespace="http:// org.comn/ ">
<xs:element name="hiMule™ type="tns:hiMule"/>
<xsielement name="hiMuleResponse"™ type="tns:hiMuleResponse"/:>
wexz:complexType name="hiMule"s
¥ oS :Sequence
<xz:element mindccurs="0" nsme="argl" type="xs:string”/>
</x=:sequence:
</xs:complexTypex
v ¢xs:complexType neme="hiMuleResponse™s
¥ oS :Sequence
<xs:element minOccurs="0" name="recurn” type="xs:string"/>
</x=:sequence:
</xs:complexTypex
B4 lement nawe="Exception” type="tcns:Exception”/>
wexs:conplexType name="Exception":>
¥ XS :Sequencer
<xs:element minCcours="0" name="message” type="xs:string"/>
</ x3:3equence>
</ u3rcomp lexType> =
</ %= :schemar
</wsdlitypess>
w<wsdl:message name="hiluleResponse’:
<wsdl:part element="tns:hiMuleReaponse” name="parameters"></uwsdl:part>
</ wadlimessager
weysdl:message name="hiMule™>
<wsdl:ipart element="tns:hilMule” name="parameters"»></vsdliparts>
</ wadl:imessager
waysdl:imessage name="Exception':
<wsdl:part elemenc="tns:Exception” name="Exception”></wsdl:part>
</wsdlimessager
v<wsdl:portType name="HelloServices

wawsdl:operation name="hiMule™:
<wadl:input message="tns:hiMule™ nawe="hiMuleM:</wadl:input>
<wsdl:output message="tns:hiMuleResponse” nawe="hiMuleResponse™></wsdl:outputs> v

o7}






Using Message
Property, Processors,
and Sources

In this chapter, we will cover the following topics:

» Understanding components
» Understanding message sources
» Using message processors to control the message flow

» Understanding message property scopes

Introduction

A message source is the Endpoint where the Mule inbound elements receive messages.
Message sources can be Inbound Endpoints, polls, or the custom message receiver. All of
these Endpoints receive messages and depend on their corresponding message processors
for further execution. Mule has transformers, filters, components, Routers, and other
message-processing elements to be used and nested freely as required. They all implement a
common message processor interface and can be used interchangeably.
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Understanding components

The Script component is used for executing different types of scripts such as Ruby, Java,
JavaScript, Python, and Groovy. We execute a script that receives a response from the client
before the payload is processed. The Script component also provides the option of integrating
custom script into a flow.

Getting ready

When using a Script component, the developer must select a script engine that is compatible
with the language used to create the custom script.

The Java component is used to create custom Java code that is executed when the
component receives a message. The Java component (whose icon is shown in the following
screenshot) can be used to enhance the functionality. To configure the Java component,
import a custom Java class; additionally, you have to configure the Spring and Singleton
objects. The Singleton object's purpose is to control object creation and limiting the number
to one, while allowing the flexibility to create more objects if the situation demands it.

"'.a-r

Java

The Python component (whose icon is shown in the following screenshot) can be used to
configure the Python scripting language. You can write a custom script in Python for an
application. You can also add a scripting file inside the src/main/resources folder. The

Python script is executed at runtime only.
|

Pythion

In the Ruby component (whose icon is shown in the following screenshot), you have to
integrate the custom script language or you can add a script file inside the src/main/
resources folder.

100
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In the Groovy component (whose icon is shown in the following screenshot), you have to
integrate the custom script language or you can add a script file inside the src/main/

resources folder.

GF ooy

In the Javascript component (whose icon is shown in the following screenshot), you have to
integrate a custom script language in that component or you can add a script file inside the
src/main/resources folder. It also allows the developer to configure interceptors and alter
the values or references of particular properties in a script. All the scripting components are

configured in a similar way.

Jawascripk

How to do it...

We will now use the Groovy component to demonstrate how to change the filename of
an image.

1. Open Mule Studio and enter the name for the workspace. We have to use the Groovy
component, the Logger component, and the HTTP Endpoint.

% Workspace Launcher f'57l

Select a workspace

Iule Studio stores vour projects in a folder called a workspace,
Choose a workspace folder to use For this session.

“Workspace: | g v|[ Browse, .,

[JUse this as the default and do not ask again

K l [ Cancel
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2. To create a new project, go to File | New | Mule Project. Enter the project name as
Script and click on Next and then on Finish. Your new project has been created.
You can now start implementing it.

% iule - Mule Studio

M Edit Source Refactor Nawigate Search Project Run Window Help

Open File. .. 24 Java Project

[ Project... =5

%" Mapping Flow

B Mule Fiow
H Package
(& Class
& Inkerface
& Enum
(@ Annotation
& Refresh F5 49 Source Folder
Convert Line Delimiters To »| 15 2ava Working Set
(% Folder
[ File
Switch Warkspace ¥ =} untitled Text File
Restart
% Example. ..
£2g Impart. .. .
£ Export... [ Other... Chel+1
1 FlowRef mflow [flovref[flows]
2 package.hitml [activityjsrcimainf...]
3 Activity.mflow [activicy/flows]
4 StringToMumber . java [usdconverter),..]
Exit
i : - Eeons
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3. Gotothefile Script.mflow. Drag the HTTP Endpoint from the palette and drop it
on the canvas. You will now have to configure the HTTP Endpoint.

flow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help
iC-HBE %0 - (HE-i®-
£ (@ |
[% PackageE 5% e Type Hiera = 5| *seript £2

B%

{;ﬁ activity

1= echo

1= Hlowref

= helloworld

= pic

22 rest

=] b‘J script

= IRE System Library [JavasE-1.6]

B Mule Runtime [Mule Server 3.3.0 CE]
[ srcfmainfiava

(# sreftestfiava

(2 srejmainiresources flow: SeriptFlowt B2
(2 srcftestresources

SR
W seript.mflow

(= mappings e
= src
B mule-project ml
= s08p
122 usdeonverter

O Outline 52 =8

Message Flow | Global Elements | Configuration XML

P

[ Select
L Endpoints 0
BB ~isx
B oatabase
[= ot
[= L
@ cereric
@

o raap
The HTTP Endpaink allows Mule]
L application to connect ko web
resources through the HTTP
transport prokocal, This
endpoint can also implement
security through HTTPS,

[ etz
EDrm

Eﬁ Scopes

L% Components

(55 Transformers

Lo Filters

[ Flow Control

g4 Errar Handing
L% Cloud Connectors

cielx B
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4. Double-click on the HTTP Endpoint to configure it. You will see the Host: and Port:
fields. You can change the hostname if you want to. In this example, we have used
localhost. If you want to change the port number, you can do that as well. By default,
the Mule server takes up the port number 8081. Here we have used port number
2121. We have used only the one-way exchange pattern, so we send requests from the
HTTP component and responses will come from the Script component.

r-rE@e %0
BB Mule
[% PackageE 5% e Type Hiera

+ E:pd ackivity
1= echo
12 owref
# 1= helloworld
CR ) pic
L rest
= b‘J sCript
= IRE System Library [ Javas
B = Mule Runtime [Mule Server
[ srcfmainfiava
(# sreftestfiava
(# srcimainfresources
(2 srcftestresources
= = Flows
4 seript.mflow
(= mappings
(= sre
B mule-project ml
+ b‘l s0ap
-1 usdeanwerter

O Outline 52

D ome

% Endpoint Properties
HTTP (Inbound Endpoint)

Display
Display Mame: | HTTP
Exchangs Patterns
& one-way () request-respanse

Basic Settings
[JEnable HTTPS @

Host: | localhost
Port: | 2121

Path:

The HTTP Endpoint allows Mule application to connect to web resources through the HTTR transport pratocal.
This endpaint can alsa implemant security through HTTPS.

General | advanced | References | HTTP Settings | Documentation

Enabling HTTPS will require configuring a HTTPS Connectar

&

Message Flow | Global Elements | Configuration XML

BEE

Filker:

[ Select

g Endpaints @0
BB ~isx
B oatabase
[= ot
[= L
@ cereric
@
S mee
[ = El]
[ E=
Srors
[ artz
EDrm
SFTP
[ o= ]

55 Scopes

\44 Companents
55 Transformers
L= Filters

L= Flow Contral
g Errar Handing

[ Cloud Connectors

s lielRuEg
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5. Drag the Logger component from the palette and drop it on the canvas. Configure the
Logger component.

S Mule - script/flows/Script.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help

O EHBE H- 0 Q-

[ M |

[% PackageE 5% e Type Hiera
B%

{;ﬁ activity
1= echo
1= Hlowref
= helloworld
1 pic
22 rest
=] b‘J script
= IRE System Library [1avasE-1.6]
B Mule Runtime [Mule Server 3.3.0 CE]
[ srcfmainfiava
(# sreftestfiava
(# srcimainfresources
(2 srcftestresources
B (= Flows
' Script.mflow
(= mappings
= src
B mule-project ml
= s08p
122 usdeonverter

O Outline 52 =8
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HTTP Logger

Message Flow | Global Elements | Configuration XML
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&
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L% Cloud Connectors
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6. Double-click on the Logger component to configure it. You will see the Message:
textbox. Enter the payload expression in it. After configuring this, click on the OK

button and you will see a screen similar to the following screenshot:

-rEme %0
£ | B Mle |
[% PackageE 5% e Type Hiera

g
{;ﬁ activity
1= echo
122 flowref
= helloworld
1 pic
22 rest
=] b‘J script
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= src
B mule-project ml
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O Outline 52

Bl % pattern Properties
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General | Documentation

The Logger Component performs logging using an expression that determines what should be logged. By
default the current messages is logged using the DEEUG level.

Display

Filker: Ju
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Level  [mro

Category! |
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7. Drag the Groovy component from the palette and drop it on the canvas. Configure the
Groovy component.

S Mule - script/flows/Script.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help
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8.

Double-click on the Groovy component to configure it. Here we have written a simple
Groovy script. With that script, we can change the image filename that is located in
the location C: /MyPicture. You can also add a script file inside the src/main/
resources folder.

dirName = "C:/MyPicture"

new File(dirName) .eachFile() { file ->
defnewName = (file.getName() =~ /.jpg/).replaceFirst ("infocom.
jpg")

File f = new File(dirName + "/" + newName)

file.renameTo (f)

printlnfile.getName() + " -> " + f.getName ()

}

Tt q i I
= Pattern Properties El HII X
Groovy
mine %0
- The &ronvy Companent defines a script component backed by a Graovy script engine.
£ [Ee |
—— =
% PackageE 222 TypeHera | general | Advanced | Documentation = o
| - isplay Filter: To
2
= activiey Display Mame: ‘ Eroovy ‘
& etho [}; Select
= Seript =
b.] Flowref P! ) [ Erdnoirts ©
== hellowarld () Script Text: ®
J Ajax
bd pic dirlame = "C:/MyPicture"
bd rest new File{dirName).eachFile{) { file —» EDratabase
= SC.FIDt def newMawe = (file.getMame() =~ /.jpgl) .replac [= ot
a JRE System Library [Javasi File £ = new File(dirName + "/" + neullame) BFiIe
B Mule Runtime [Mule Server file.rensmeTo(£) )
(28 srcfmainjava println file.getNams() + " -> " + f.getName() @ cereic
(# sreftestfiava
} @
(# srcimainfresources
(% srcftest fresources (= Bl
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SFTP
) Seript File: | SMTP
) Seript Reference: HE 1553 Scopes
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L= Filters
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ey
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L% Cloud Connectors
Message Flow | Global Elements | Configuration XML

cielx B

108




In this section, you will learn how you can deploy your application using Mule Studio. After
deploying this application, you will see how it works.

Chapter 3

1. If you haven't saved your application code, do save it. To deploy the application
code in the Mule server, go to Run As | Mule Application; the Mule server will
deploy your application.

% Mule - scriptflows/Script.mflow - Mule Studio
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2. If your application code is successfully deployed, you will see the following screenshot
as the output on your console:

File Edit Mavigate Search Project Rum  Window Help

i Ch- S AU AR S C RN I [l

BB Mule

] conscle £ ] =

Script [Mule Application] C:\Program Filest Javaljresibintjavaw. exe (Dec 5, 2012 12:23:42 PM) =
connected=true || Ju

supportedProtocols=[http]
serviceCverrides=<none>

INFO Z012-12-05 12:23:45,656 [main] org.wule.lifecycle.ibhscractLifecyeleManager: Starting connector: connector.http.mwule
INF2 Z012-12-05 12:23:45,658 [main] org.mwule.lifecycle.ibstractLifecycleManager: Starting model: _muledystemdodel

INFO 2012-12-05 12:23:45,656 [wain] org.wule.conscruct.FlowConstructlifecyoleManager: Starting flow: ScriptFlowl

INFO 2012-12-05 12:23:45,656 [main] org.mule.processor.3edsStagelifecycleManager: Starting service: ScriptFlowl.stagel
INFO 2012-12-05 12:23:45,656 [wain] org.wule.component.ComponentLifecycleManager: Starting component: comopohent. 2084607
INFO Z012-12-05 12:23:45,656 [main] org.wule.transport.htccop.HotpConnector: Registering listener: ScriptFlowl on endpoint
INFQ 2Z012-12-05 12:23:45,671 [m=ain] org.mule.transport.service.lefaultTransportiervicelescriptor: Loading default respor
INFO 2012-12-05 12:23:45,671 [wain] org.wule.lifecycle.ibscractlifecyeleManager: Initialising: 'null'. Object is: HotpMe
INFO 2012-12-05 12:23:45,687 [main] org.mule.lifecycle.ibstractLifecycleManager: Starting: 'null'. Chject is: HttpMessa
INFQ 2012-12-05 12:23:45,687 [wain] ordg.mule.module.management .. agent ., WrapperManagerigent: This JVM hasn't been launched
INFO 2Z012-12-05 12:23:45,703 [main] org.mule.wodule.management . agent . Joxlgent: Attemprting to register service with name!
INFO 2012-12-05 12:23:45,703 [main] org.mule.module.management.agent.Jmxigent: Registered Endpoint Service with name: MU
INFO 2012-12-05 12:23:45,718 [wain] org.mule.mwodule.management . agent . JoxAgent: Registered Connector Service with name My
INFO 2012-12-05 12:23:45,718 [main] org.mule.module.launcher.application.befaultMuledpplication: Reload interval: 3000
INFQ 2012-12-05 12:23:45,718 [wain] org.mwuale.DefaultMuleContext:

B R R AR T T e

* ipplication: script

* 03 encoding: Cpli52, Mule encoding: UTF-8
*

* hgents Bunning:

* JMX Lgent

k3
*
*
x
*
e e e e e r e

INFO 2012-12-05 12:23:45,718 [wain] org.mwule.module. launcher.Deployment3ervice:

+ Started app 'script’ +

1
E

& B e [
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3. Copythe URL http://localhost:2121/ and paste it on your browser.

le

criptfflowsiScript.mflow - Mule Stu
File Edit Mavigate Search Project Rum  Window Help

il B0 G Y [CR
| e |
& Console £ ® uE‘EIEl HE-5-T8
Script [Mule Application] C:\Program Filest Javaljresibintjavaw. exe (Dec 5, 2012 12:23:42 PM) =
| Ju

yoleManager: Starting connector: connector.http.mule.default
ycleManager: Starting model: _mule3ystemModel
LifecyoleManager: Starting flow: ScriptFlowl
cycleManager: Starting service: ScriptFloul.stagel
cycleManager: Starting component: comoponent.2854607
ector: Registering listener: ScriptFlowl on endpointUri:
ltTransportServicelescriptor: Loading default response transformer:
yoleManager: Initialising: 'null'. Object is: HttpMessageReceiver
ycleManager: Starting: 'null'. Obhject is: HotpMessageReceiver
JWrapperManagerigent: This JVHM hasn't bheen launched by the wrapper, the agent will not run.
SJmxAgent: Attempting to register service with name:

org.muile.transport.http.transformers. MuleMessageToHot

Mule.scripr:type=Endpoint, service="ScriptFlowl", connector=conneccor .
.JmxAgent: Registered Endpoint Service with name: Mule.script:type=Endpoint,servic
JJmxdgent: Registered Connector 3ervice with name Mule.script:type=Connector, Dawmwe=
tion.DefaultMuledpplication: Reload interval: 3000

rScriptFlowl”, connector=connector . htt
connector.htop.mile . defaule, 17

R

entService:

=
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4. Here you can see the output on the console, and you can see that we have changed
the filename using the Script component.

5 Mule - script/flowsfScript.mflow - Mule Studio g@l

File Edit Mavigate Search Project Rum  Window Help

imil S AU AR S C RN I [CR
BB Mule
& Console £ ] % 6| P8 A B-5-7F

Script [Mule Application] C:\Program FilestJavaljresibintjavaw. exe (Dec 5, 2012 12:35:24 PM) =

INFO 2012-12-05 12:33:27,750 [main] org.mule.processor.SedaStagelifecycleManager: Starting service: SeriptFlowl.stagel A Ju
INFQ 2012-12-05 12:33:27,765 [wain] org.mwuale.component.ComponentLifecycleManayger: Starting component: coxopohent, 2500450
INFO 2Z012-12-05 12:33:27,765 [main] org.wule.transport.hoop.HotplConnector: Registering listener: ScriptFlowl on endpoint

INFO  2012-12-05 12:33:27,765 [main] org.mule.transport.service.DefaultTransportServiceDescriptor: Loading default respor
INFO 2012-12-05 12:33:27,781 [wain] org.wule.lifecycle.ibstractlifecyeleManagyer: Initialising: 'null'. Object is: HttpMe
INFO Z012-12-05 12:33:27,796 [main] org.wule.lifecycle.ibhscractLifecyeleManager: Starting: 'null'. Chiject is: HeocpMessac
INFQ 2Z012-12-05 12:33:27,796 [main] org.mule.module.management.agent. Wrapperfanagerigent: This JVM hasn't been launched

INFO 2012-12-05 12:33:27,828 [wain] org.mwule.module.management . agent . JoxAgent: Attenpring to register service with name:

INFO  2012-12-05 12:33:27,828 [main] org.mule.module.management.agent.Jmxigent: Registered Endpoint Service with name: Mu

INFO 2012-12-05 12:33:27,828 [wain] org.mwule.mwodule.management . agent . Joxigent: Registered Connector Service with name My

INFO Z2Z012-12-05 12:33:27,828 [main] org.wule.module. launcher.application.DefaultMuledpplication: Reload interval: 3000

INFQ 2Z012-12-05 12:33:27,828 [m=ain] org.mule.DefaultMuleContext:

B R R AR T T e

+ ipplication: script

* 03 encoding: Cpli52, Mule encoding: UTF-8
*

PR

* Agents Running:
* JME Rgent *

D T L LR LT T T T TP ey

INFQ 2012-12-05 12:33:27,828 [wain] org.mwule.module. launcher.DeploymentService:

+ Started app 'script! +

j.mule.api.pr

icon. ig

Understanding message sources

A message source generally receives or generates new messages to be processed by Mule.
Once a message has been received from a message source, it is processed by Mule using one
Or more message processors.

Getting ready

We can use message processors in the flow in two ways: the one-way exchange pattern and
the request-response pattern. Setting the exchange pattern of a message source to one-way
enables asynchronous processing of a flow, while setting the exchange pattern of a message
source to request-response enables synchronous processing of a flow.
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How to do it...

As mentioned in the introduction to this chapter, a message source is the Endpoint where
Mule inbound elements receive messages. Message sources can be Inbound Endpoints,
polls, or the custom message receiver. All of these Endpoints receive messages and depend
on their corresponding message processors for further execution. Mule supports the following
types of message sources:

» Inbound Endpoints
» Polls

» Custom message sources

Inbound Endpoints

Inbound Endpoints receive new messages from channels. The following is an example of a
code snippet that configures an Inbound Endpoint for a flow:

<flow name="MessageSources">

<http:inbound-endpoint address="http://localhost:8080/endpoint™
exchange-pattern="one-way"/>

<jms:outbound-endpoint queue="messages"/>
</flow>

This flow indicates how to asynchronously bridge an HTTP request to the JMS.

Polls

Instead of using an Inbound Endpoint, you can poll any message processor and use the result
as the source of your flow. Regularity can be configured with milliseconds as the unit or else
the default of one second can be used. To arrange polling, use the <pol1> section. The
following is an example of a code snippet that configures a poll for a flow:

<flow name="PollExample">
<poll frequency="500">
<http:outbound-endpoint host="localhost"port="4343"/>

</poll>
<processor ref=""/>
<processor ref=""/>
</flow>
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Custom message sources

Custom message sources are used to restore any Inbound Endpoint in a flow. You organize the
custom message source using the <custom-sources> element. You can further organize the
routine message source using Spring bean properties. The following is an example of a code
snippet that configures a custom message source for a flow:

<flow name="MyCustomMessage">

<custom-source class="com.org.cookbook.Message">
<spring:property name="threads" value="100"/>

</custom-source>

<vm:outbound-endpoint path="output" exchange-pattern="one-way"/>
</flow>

You can use message processors in a flow. A message source receives or generates new
messages to be processed by Mule.

Using message processors to control the

message flow

A message processor is the basic building block of all elements in Mule. These blocks can be
glued together to create Mule flows. The message processor is a necessary building block for
any project in Mule. You will often need to perform some business logic as part of your flow.

Getting ready

Let's see an example of message processors. In this example, we will see how we can send
and receive messages within a flow.

1. We use two components: STDIO and Java. Open Mule Studio and enter the name of
the workspace as shown in the following screenshot:

M Workspace Launcher, EJ

Select a workspace

Mule Studio stores your projects in a folder called a workspace.
Choose a workspace Folder ko use for this session.

w Browse,..

‘Workspace:

[JUse this as the default and do not ask again

Ok Cancel
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2. To create a new project, go to File | New | Mule Project. Enter the project name as
StudioConnector and click on Next and then on Finish. Your new project has been

created now. You are now ready to start the implementation.

% iule - Mule Studio

N Edit Source Refactor Mavigate Search Project Run Window Help
Cpen File... 24 Java Project
[ Project... =5
%" Mapping Flow
B Mule Fiow
H Package
(& Class
& Inkerface
& Enum
(@ Annotation
5
& Refresh 5 5; Source Folder
Convert Line Delimiters To »| 15 2ava working Set
(% Folder
[ File
Switch Warkspace ¥ =} untitled Text File
Restart
% Example. ..
g Import... = o ‘
24 Export... [ Cther... Chel+h
1 FlowRef mflow [flovref[flows]
2 package.html [activity/srcimainy...]
3 Activity.mflow [activity flows]
4 StringToMumber . java [usdconverter),..]
Exit
i : sl el@uB

How to do it...

Mule supports components implemented in Java using scripting languages. Message
processors are used within flows to control how messages are sent and received within
that flow. In this section, we will learn how to use the STDIO connector and how the

message processer works.

1. To create a class, go to the folder src/main/java and right-click on it.
Go to New | Class. Create a class named MuleCookBook under the
package com.org.cookbook. Here, we have created the Welcome
method and its return type is set to String.

public String Welcome (String name)

{

return "Hello "+name;
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The STDIO connector allows reading and writing of streaming data to Java's System.
out and System. in objects for debugging:

S Mule - studioconnectorssre/main/javafcomforgi/cookbookiMuleCookBook. java - Mule Studio g@g|
File Edit Source Refactor Nawigste Search Project Run Window Help

@ %0 Q- HE- @y PldE R R R
£ | B Mle |

[% PackageE 5% e Type Hiera =0 MuleCookBook, java &2

&
= C::; o 1 package com.org.cookbook;

’_"7‘1 dropboxdamo ) ‘ . Ju
b‘l acho public class MuleCookBook {
122 flowref
= helloworld
12 hitp-security_Fiter
= jms
b‘J pic
2 rest
= script w
1= soap L
=2 studiacon 2
=12 studioconnector
= IRE System Library [1avasE-1.6]
B Mule Runtime [Mule Server 3.3.0C
= (2 srcfmainiiava
=1 com.org.cookbaok,
[3] MuleCackBaok. java
(2 srcftestfjava
# srfmainjresources
[ srcftestiresources
(= flows
(= mappings
Bl (= s ad
< >

public String Welcowms (String nsme)
1

return "Hello "+name;

[ )

O Outline 52 =8

BR e ™
H  com.org.cookbook
= © mulecookiook
@ welcome{String) ¢ String

P o* £ || Writable Smart Insert | 1211 : ieflleRusg 2B

2. Gotothe studioConnector.mflow file and click on the Configuration XML tab.
Here you create the custom stdio connector tag. First, insert the namespace and

the schemaLocat ion attribute for the STDIO connector; schemalocation is used
in the configuration file.

xmlns:stdio=http://www.mulesoft.org/schema/mule/stdio
xsi:schemaLocation="

http://www.mulesoft.org/schema/mule/stdiohttp://www.mulesoft.
org/schema/mule/stdio/current/mule-stdio.xsd
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You have to create the <stdio: connector> tag; inside the configuration file, you
have to use three parameters, name, messageDelayTime, and promptMessage.

This connector is configured globally, which means you can use this connector in
the flow.

<stdio:connector name="stdio" messageDelayTime="1000"
promptMessage="Enter Name :" doc:name="STDIO"/>

S Mule - studioconnector/flows{StudioConnector.mflow - Mule Studio |
File Edit Source Mawigste Search Project Run Window Help

@
(X

iMrlRE B 0-Q- HE IS EAE-A LN R
[% PackageE 32 e Typetiers| = 0| [J) MuleCaokBack.java G *studieConnector 52 =0
&
= G:g& o 1 «2xml wersion="1,0" encoding="UTF-5"7>
- Ju
57‘1 dropbosdema ~ ?
bJ acho J=amule xmlns="kttp: S www.mulesoft. org/schena/mule/core™

b‘JFIUWrEF k3 [xmlns:stdio="hitp:/ rwww.mulesoft. org/schema/mule/stdio™ |
&2 helloworld 5 rmlns:doc="kitp: Swww.mulesoft, org/schema’/mul e/document ation"
bJ Fitp-security Fiter 3 xtlnz: spring="http: Swww. springframework. org/schema/ beans™
b‘llms - 7 xmlnz:xsi="kttp: Swww. wid. org/ 2001/ XMLE chama-ins tance" version="CF-3.3.0"
bJ nic g ‘xs1:schemaLocatwn= "
= rest °
b‘l script
1= soap
=2 studiacon
=12 studioconnector
= IRE System Library [1avasE-1.6]
B Mule Runtime [Mule Server 3.3.0C
= (2 srcfmainiiava

=1 com.org.cookbaok,

[3] MuleCackBaok. java

(2 srcftestfjava

# srfmainjresources

[ srcftestiresources
B (= flows

% studioConnectar.mflow
(= manninns

http: /S www.mulesoft. arg/schema/mule/stdio http://www. mulesoft. org/schemasd

http: /S www. springframework . erg/schema/beans http://www, springframework ., ol

http:r /S www.mulesoft. org/lackemasmul e/ core hittp: /fwww. mul esoft. orgl/schema/mu.
<stdin:connector names"stdio" messageDelayTime="1000" promptMessage="Enter Na

4 «/mualex

< >
B outine &7 =
< >
Message Flow | Global Elements | Configuration XML
g |51 mulej#text e E el eRug 2B
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3. Click on the Global Elements tab; you can see that the STDIO connector has been
created. This will be used in the flow.

S Mule - studioconnector/flows{StudioConnector.mflow - Mule Studio g@gl
File Edit Mavigate Search Project Rum  Window Help

iICCEBS B0 HE- e il
£ | B Mle |

[% PackageE 5% e Type Hiera =0 MuleCookBook, java ) *studioCannectar 52
=

= S ad - .
= W Global Mule Configuration Elements o
'_"7‘1 dropboxdema ~

= echo Type Hame Description
1= flowref [~ B stdio
= helloworld
12 hitp-security_Fiter
= jms
b‘J pic
2 rest
= script
1= soap
=2 studiacon
=12 studioconnector
= IRE System Library [Javase-1.5]
B Mule Runtime [Mule Server 3.3.0C
= (2 srcfmainiiava
=1 com.org.cookbaok,
[3] MuleCackBaok. java
(2 srcftestfjava
# srfmainjresources
[ srcftestiresources
B (= flows
% studioConnector. mflow
(= manninns ad

< >

O Outline 52 ¥ =08

Message Flow | Global Elements | Configuration XML

2l mulej#text e E el eRug 2B

4. Here, we have used two STDIO connectors <stdio:inbound-endpoint> and
<stdio:outbound-endpoints>, one is for input and the other is for output.
We used the connector-ref parameter. Assign the name of the global STDIO

connector. Between the two STDIO connectors, we used the Java component tag to
import the Java class:

<flow name="stdio component" doc:name="stdio component's>
<stdio:inbound-endpoint system="IN" connector-ref="stdio"
doc:name="STDIO" />

<component class="com.org.cookbook.MuleCookBook" doc:name="Java"/>

<stdio:outbound-endpoint system="OUT" connector-ref="stdio"
doc:name="STDIO" />

</flow>
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The following screenshot shows the entire config.xml file. In this XML file, we can
configure the global STDIO connector.

S Mule - studioconnector/flows/StudioConnector.mflow - Mule Studio E]@EI

File Edit Source Mawigste Search Project Run Window Help
mine i 0-Q HE W EAE-A LN R
| e |
[% PackageE 5% e Type Hiera =0 MuleCookBook, java ) studioConnector 1 =0
&
= C::; o 1 «2xml wersion="1,0" encoding="UTF-5"7>
- Ju
'_7J dropbosdema ~ ?
bJ acho J=amule xmlns="kttp: S www.mulesoft. org/schena/mule/core™
bd Flowref k3 xmlns:stdio="http:/Swww.mulesoft. orgsschema/mule/stdio"
&2 helloworld 5 rmlns:doc="kitp: Swww.mulesoft, org/schema’/mul e/document ation"
bJ Fitp-security Fiter 3 xtlnz: spring="http: Swww. springframework. org/schema/ beans™
b‘llms - 7 xmlnz:xsi="kttp: Swww. wid. org/ 2001/ XMLE chama-ins tance" version="CF-3.3.0"
bJ nic g xsi:schemalocatlon=
b‘] rest =] http: /S www.mulesoft. org/schema/mule/stdio http://www. mulesoft. org/schemarsm
) seript 10 http: /S www. springframework . erg/schema/beans http://www, springframework ., ol
bJ soap 11 http:r /S www.mulesoft. org/lackemasmul e/ core hittp: /fwww. mul esoft. orgl/schema/mu.
& studiocon 1z <stdin:connector name="stdio" messageDelayTime="1000" promptMessage="Enter Na
J " 13 <flow name="stdic component" dociname="stdio component's
1= studinconnector K — X i — o " _" .
= JRE System Library [1va5E-1.5] 14 {stdm.1nhnundfarjc’i’pn1nt system="IN cnnnem:m:friff stdio 7?1'nc.m?mef STDIOM,
=4 Mule Runtime [Mule Server 3.3.0 C 15 <component. class= com.. org. ceckbook MuleCookBook™ doc:name="Java"/ >
ERE] srcfmainfjava & <stdio:outhound-endpoint systen="0UT" connector-ref="stdio" doc:name="5TDT
=1 com.org.cookbaok, §17 " </f|lnm>
[3] MuleCackBaok. java 16 | e
(2 srcftestfjava
# srfmainjresources
[ srcftestiresources
B (= flows
0 studioConnector. mflow
(= manninns ad
< >
O Outline 52 ¥ =08
[
< >
Message Flow | Global Elements | Configuration XML
e gali ieflleRusg 2B

The full configuration file will look like the following code:

<?xml version="1.0" encoding="UTF-8"?>

<mulexmlns="http://www.mulesoft.org/schema/mule/core"
xmlns:stdio="http://www.mulesoft.org/schema/mule/stdio"
xmlns:doc="http://www.mulesoft.org/schema/mule/documentation"
xmlns:spring="http://www.springframework.org/schema/beans"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
version="CE-3.3.0"

xg1:schemaLocation="

http://www.mulesoft.org/schema/mule/stdio http://www.mulesoft.org/

schema/mule/stdio/current/mule-stdio.xsd
http://www.springframework.org/schema/beans http://www.

springframework.org/schema/beans/spring-beans-current.xsd




Using Message Property, Processors, and Sources

http://www.mulesoft.org/schema/mule/core http://www.mulesoft.
org/schema/mule/core/current/mule.xsd ">

<stdio:connector name="stdio" messageDelayTime="1000"
promptMessage="Enter Name :" doc:name="STDIO"/>

<flow name="stdio component" doc:name="stdio component's>

<stdio:inbound-endpoint system="IN" connector-ref="stdio"
doc:name="STDIO" />

<component class="com.org.cookbook.MuleCookBook" doc:name="Java"/>

<stdio:outbound-endpoint system="OUT" connector-ref="stdio"
doc:name="STDIO" />

</flow>
</mule>

Your graphical flow will look like the following screenshot:

% Mule - studioconnector/flows/StudioConnector.mflow - Mule Studio

File Edit Mavigate Search Project Run  ‘window Help
mils B0 I HE-I®Y I m B e
5 [ e |
% PackageE i3 Eg Twpe Hiera = O | J] MuleCookBaak, java \U/' StudioConnector 53 =8y -
=
8%~ T —]
57‘1 dropbozderno A
o Iy st
-
bJ Flowiref EaEndpnlnts P
12 helloworld )
12 hiep-security_Fiker B aiex
& ms B oatzbase
o
g pic [= Jaiz
rest
12 sript re
=2 s0ap @ Gereric
i
E
] bJ stud!ocon @
512> studioconnector flow: stdio_component B
B JRE System Library [JawaSE-1.6] AP -
g Mule Runtime [Mule Server 3.3.0 C ﬁ ﬁ ﬁ Qi Scopes o
=) srcfmainijava
fmainy]  — E— F= Asvne
= com.org.cookbaok,
STDIO Java STOIO "
[¥] MuleCookBook. java (D) composite Saurce
# srcftestfjava o [ Flow
(# srcimainfresources h
(% srcftestfresources EsHForead
B (= Flows B Message Enricher
' studinConnectar.mlow Fe
(= manninns .l
< 4 @ Sub Flow
0F outline 52 ¥ =8 55 Components
(5 Transformers
L= Filters
R [ Flow Control
: L Error Handing
I Cloud Connectors
Message Flow | Global Elements  Configuration XML
D ome gali el eRusg s B

120




To deploy the application, right-click on the .mf low file and deploy your Mule application.
After deploying the application, you will see how to run that application on the console.
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1. To deploy the application code in the Mule server, go to Run As | Mule Application;
the Mule server will deploy the application.

% Mule - studioconnectorfflows/StudioConnector.mflow - Mule Studio

File Edit Source Refactor Nawigate Search Project Run Window Help

- B0 Q- O ® B~ 5 % o
ﬁlu Mule |
[% PackageE i3 fg Type Hiera = O | [J) MulecookBook,java \ﬂ StudioConnector £5
ER-
5'7‘1 dropboxdema ~
1= echo
(= Flowref
12 helloworld
= http-security_filter
= ms
= pic New »
22 rest
1= seript Open Fa
=2 soap Open With »
& studiocon Show In Alshift+r ¥
o "
=12 studioconnectoy =
B RE System Lo -oFY Qrh+C
=i Mule Runtim 5= CoPY Qualified Marne R
1 srcfmainfja [ Paste Chel+ » - > ﬁ
=81 com.org 3 Delete Delete Tava p—
3 pu
# sreftestfiav Build Path »
[ srfmainfres Refactar Ale+Shift+T  »
(2 srcftestfres
¢ug Import..,
B fns ST
W £ Expart...
P i manr'm‘ & Refresh F5
— Assign Working Sets. ..
BF outine &7
Walidate
Debug as
- Prafile As Run Configurations...
= Team

Campare With
Replace With

9 Mule Management Consale

i o® StudiCon 7] Cloudub

ments  Configuration XML

ol H

el eRusg 2B

=0
[ Select

g% Endpoints @
B ~isx

B oatabase

FTP

[= L3

@ cereric

@

VPﬁ Scopes Ll
Async
(D) Composite Saurce
[ Flow
Foreach
[ Message Enricher
Poll
[ b flow

L4 Components

(5 Transformers

Lo Filters

[ Flow Contral

L Errar Handing

% Cloud Connectors
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2. Enter MuleCookBook on the console; you will see the output on the console. So, in this
way, we can send and receive messages with the flow through the STDIO connector.

tudioconnector/flows/StudioConnector.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help

imil B0 G Y LR

BB Mule

] conscle £ ] = fa [5=-=2

StudiaConnector [Mule Application] C:\Program Files! Jawvaljreaibintjavaw.exe (Dec 18, 2012 12:47:41 PI) =
Al Jo

INFQ 201z2-12-18
INFO 201z-12-18
INFO Z012-12-18
INFO Z01zZ-12-18
INFO zZ012-12-18
INFQ Z012-12-18
INFO ZzZ01z-12-18
INFO Z012-12-18
INFO Z01zZ-12-18
INFO zZ012-12-18
INFQ Z012-12-18

"
15
*
s}

144,031 [wain] org.mule.lifecycle.ibstractLifecycleManager: Starting connsctor: stdio
144,046 [wain] org.mwule.lifecycle.ibstractlifecycleManager: Starting model:  wuleSystemModel

o
ra R
o
]

144,046 [main] org.mule.construct.FlowConstructlifecycleManager: Starting flow: stdio_component

-
o
*
s}

144,046 [wain] org.mwule.processor.Sedadtagelifecyclelanager: Starting service: stdio component.stac
144,046 [wain] org.mule.component.ComponentLifecycleManager: Starting comwponent: conmponent. 2744957

o
XN
b
g}

144,075 [main] org.mule.transport.stdio.PrompritdioConnector: Registering listener: stdio_component
144,109 [wain] org.mule.lifecycle.ibstractLifecycleManager: Initialising: 'null'. Object is: Stdiol
144,109 [main] org.mule.lifecycle.ibstractLifecycleManager: Starting: 'mull'. Chject is: ScdioMess

o
0ot R
ol b
e |

144,125 [wain] org.mule.module.management cagent . WrapperManagerigent: This JVM hasn't heen launched
144,156 [wain] org.mwule.module.wanagement.agent .. Jmxigent: Attempting to register service with name:

o
XN
b
g}

144,171 [main] org.mule.module.management.agent.Jmxigent: Registered Endpoint Service with name: M
INFO 2012-12-18 12:47:44,171 [mwain] org.mwule.mwodule.management . agent . JoxAgent: Registered Connector Service with name My
INFO  2012-12-18 12:47:44,171 [main] org.mule.module.launcher.application.befaultMuleipplication: Reload interval: 3000
INFQ 2012-12-18 12:47:44,171 [wain] org.mwuale.DefaultMuleContext:

D R R R L T T S LR P e

o

* Application: studioconnector «
* 03 encoding: Cpli52, Mule encoding: UTF-8 *
* *
* Agents Running: *
* JME Rgent *
T AL e P E T

INFO 2012-12-18 12:47:44,171 [mwain] org.wule.module. launcher.Deployment3ervice:

+ Started app 'studioconnector’ +

.mule. 1i
.male. lifecyo

Enter Name

Understanding message property scopes

The Mule Studio message property transformer has been deprecated and replaced by four
new transformers grouped under the title Message and Variable transformers. There are four
types of scopes in the message properties, as follows:

» Inbound: Inbound properties are those that are received in an Inbound Endpoint
or as the response of a call to an Outbound Endpoint. For instance, when an
HTTP message is received, each HTTP header will be placed as a Mule
message inbound property.
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» Outbound: Outbound properties are the ones that will be part of the outgoing
messages. For instance, if a message with an outbound property content type is sent
through HTTP, the content - type property will be placed as an HTTP header in the
outbound message.

» Invocation: Invocation is used mostly internally by Mule for the duration of this
service's call, not typically utilized, nor meant for the end user.

» Session: Session values are passed from invocation to invocation.

» Application: This scope is used when you create two different applications.
Use invocation properties if you need to set a property that you want to then use in the same
flow. A typical example of where you will use an invocation property is when you wish to make

a variable available for use during a flow. Typically, the invocation property is created for a
value that is to be re-used in multiple places in a flow.

Getting ready

In this section, we will see how to create a custom component. We have to use one HTTP
Endpoint and one Java component.

1. Open Mule Studio. Enter a name for the workspace.

% Workspace Launcher

X

Select a workspace

Mule Studio skares your projects in a Folder called a workspace.,
Choose a workspace Folder bo use For this session,

Workspace: | SHIHN S]] w

[Juse this as the default and do not ask again

oK ] [ Cancel
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2. To create a new project, go to File | New | Mule Project. Enter the project name
as HelloWorld and click on Next and then on Finish. Your new project has been
created now. We are ready to start the implementation.

M Mule - Mule Studio
Edit Source Refactor Nawigate Search Project Run Window Help

Open File. ..

=
=4 Project... =5

%" Mapping Flow
B Mule Fiow
H Package
(& Class
& Inkerface
& Enum
(@ Annotation
4% Source Folder
’S’l Java Warking Set
(% Folder
[ File
=} untitled Text File

& Refresh F5
Convert Ling Delimiters To

Switch Warkspace

Restart
Example. ..

£2g Impart. ..
Other... Chrl+h

£ Export...

1 FlowRef mflow [flovref[flows]

2 package.html [activity/srcimainy...]

3 Activity.mflow [activicy/flows]

4 StringToMumber . java [usdconverter),..]

Exit

sl elnrE

P

How to do it...

In this section, you will see how to create a custom component using business logic.

1. To create a class, go to src/main/java and right-click on it. Go to New | Class.
Create a class under the package com.org and name it Greeting; here, we have
created the sayHi () method and its return type is set to String.

public String sayHi (String str)

{

return "Hello "+str;




You can see the creation of this method in the following screenshot:

% Mule - helloworld/srcimaindjavalcomiorg/Greet

Chapter 3

H-Heag -0 Q-
= W |
[£ packageE 2 'f: Type Hiera =8
SR
= 1= helloworld
B JRE System Library [1avase-1.6]
B Mule Runtime [IMule Server 3.3.0 CE]
(= src/main/java
= £ com.org
m Greeting. java
2 srcftestfjava
[ srefmain/resources
122 srcftestfresources
== Flows
{:f Hellowarld.mflaw
[ mappings
[ sre
B mule-project sl

EE Qutline &2 =a
R e T
& com.org
=@  Gresting
@ sayHi{String) : String

Fle Edt Source Refactor Mavigate Search Project Run ‘indow Help

HE- ™ PLS
|J] *Greeting.java 53
1 package com.org;
z
3 public class Greeting {
4
5e public 3tring savHi(String str)
6
7 {
s |
10 +
1103
iz

writable Smart Insert | 8125
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2. To create a flow, go to the Greeting.mflow file. In the following screenshot, the
central part is called a canvas, which has been explained in previous chapters,
where we insert graphical elements. On the right-hand side, you can see a group of
elements, which is called palette. First of all, you have to drag the HTTP Endpoint
from the palette and drop it on the canvas area.

% Mule - helloworld#flows/HelloWorld.mflow - Mule Studio
File Edit Mavigate Search Project Run Window Help

fi-H& FrO-Q- (HE- @@ o G- P
=] ‘m Mule |
[£ packageE 2 'f: Type Hiera = 8 [1] *Greeting java ﬁ FHelloworld 7 =8
-
k=3 Filter:
=) 1= helloworld
B JRE System Library [Javase-1,6] [y select
B Mule Runtime [IMule Server 3.3.0 CE] %Endpolnts @
(= src/main/java )
= £ com.org A5 Aiax
[J] Greeting.java B)oatabase
2 srcftestfjava (=
(2 srefmainresources .
& srojtestresources flows HelloworkdFlowy B Cire
== Flows @ coreric
):f Hellowarld. mflaw
HTTP
& moppings ®
[ sre HTTP [ = JUGE
B mute-project ol (=5
B =y
rors
@
@
= -
[ AL
(3 5copes
= outline 52 ~=4d 552 Components
(3 Transformets
L= Filters
= [ Flow contral
= L Error Handling
I Cloud Connectors
Message Flow | Global Elements | Configuration XML
e

C 8 [E @ [@ ¢
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3. Double-click on the HTTP Endpoint to configure it. You will see the hostname. Here,
the Host: and Port: fields are mandatory. You have to configure both the attributes.

S Mule - helloworldéflowsiHell % Endpoint Properties

HTTP (Inbound Endpoint)

%5 = | The HTTP Endpoint sllows Mule application to connect o web resources through the HTTP bransport protacal.
This endpoint can also implement security through HTTPS,

[£ packageE 2 2 Type Hieral | General ‘Advanced | References | HTTP Settings | Documentation | = 4d
Diply AR ]
= 122 helloworld Display Name: | HTTP
= IRE System Library [1avad T [} Setect
B Mule Runtime [Mule Serves Ecangelatiare G Erdooirks -
=1 srcmainfjava Oone-way (3 request-response .
= £ com.org : @B i
[J] Gresting java Biasic Settings B)oatabase
2 srcftestfjava [JEnable HTTPS @ =T
[ srefmain/resources Enabling HTTPS will require configuring a HTTPS Connectar .
(2 srcftestfresources Host: | ocahost ‘ (= LC
== Flows @ coreric
w Hellowarld. mflaw e ‘ G081 ‘ .HTTP
(&= mappings Path: | |
[ sre
mule-project sl (=5
B =y
POP3
Quarkz
@
[= Ead]
[ AL
ltri Scopes
= outline 52 552 Components
@ — (3 Transformers
o ][ conce | [ Filters
= [ Flow contral
= L Error Handling
I Cloud Connectors
Message Flow | Global Elements | Configuration XML
- : ieflleld
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4. Drag the Java component from the palette and drop it on the canvas area. We will
store the custom Java class in the Java component. Configure the Java component. In
this example, we have configured the Greet ing class that we had created earlier.

BE5E)

% Mule - helloworld#flows/HelloWorld.mflow - Mule Studio
File Edit Mavigate Search Project Run Window Help

Li-EH& BTG HEG- IS i@ o G- P
1= ‘mMu\e |

[£ packageE 2 'f: Type Hiera = 8 [1] *Greeting java \\J’ﬂ FHelloworld 7 =8

=%~ e

=) 1= helloworld
= JRE System Library [Javase-1.6] [}y Select
B Mule Runtime [IMule Server 3.3.0 CE] "i Endpaints
(= src/main/java =
= £ com.org 4 Scopes
[J] Gresting java 44 Components £
(2 sreftestfjava [
(2 srefmainresources WE
xpression
& srojtestresources flow HelloworldFlow: B
[ Flows [ Flow Reference
):f Hellowarld. mflaw -Gmnvy
[ mappings TR
5 (=] espanse
@ % 5“' _ HTTR Builder
mule-project.xmi
N aa
I Javascript

The Java Companent is a
simple POJO (Plain Old Java

Object) that will be invaked by
Mule when a message is
received,
o e
[
N seret

L3 Transfarmers

5= outline £
L Filters

= Flow Control

L Error Handling
I Cloud Connectors

Message Flow | Giobal Elements | Configuration =ML
o* : i8I e e n
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5. Double-click on the Java component to configure it and then configure the
Greeting class.

ule - hellowor ld/flows/Hell

% Pattern Properties

Ti-E& F- 0
ﬁ‘mMU\el

[£ packageE 2 'f: Type Hieral

= 1= helloworld
= IRE System Library [1avad
B Mule Runtime [Mule Serves
(= src/main/java
= £ com.org
m Greeting. java
2 srcftestfjava
[ srefmain/resources
122 srcftestfresources
== Flows
w Hellowarld. mflaw
[ mappings
[ sre
B mule-project sl

EE Qutline &2

Java

The Java Component is a simple POI0 {Plain Old Java Object) that will be invoked by Mule when a message is

received,

General | advanced || Documentation |

Display

Display Mame: ‘ Java

GeEneric

Class Nare: | com.org. Greeting

Object: |

=8

=_ e

-]

Message Flow | Global Elements | Configaration =L

[ Select

\44 Endpoints

% SCopes

44 Components k3
[ eche
B Expression

Flow Reference

B sroovy

HTTP Response
Builder

A aa
5 avascript
I HLogger

Python

@ rest

[
N seret

(3 Transformers
L= Filters

[ Flow Contral

L Error Handling
I Cloud Connectors

5 2 @ [g
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To deploy the application, right-click on the .mf 1ow file and deploy the Mule application.

1. To deploy the application code in the Mule server, go to Run As | Mule Application;
the Mule server will deploy your application.

% Mule - helloworld/flows/HelloWorld.mflow - Mule Studio

Fle Edit Source Refactor Mavigate Search Project Run ‘Window Help
ti-HE H#-0-Q- (HEG-IdF-im PG 0 o IR
75 e |
[# packageE 53 - T2 Typehiera| 0| [1] *Greeting.java W *Heloworld 52 =8
-
£ % T
5 1= helloworld
B IRE System Library [Javase-1.6] [+ Select
=, Mule Runtime [Mule Server 3.3.0 CE) g Encpoits
= srcfmain/iava =
= £ com.org 1483 5copes
[J] Grestina.iava 143 Components £
# srcftestfiav,  MNew » i
2 srcfmainfres o 3 e
[ srcftest/res| pen e [ Expression
= flows Open ith [ Flow Reference
Wm Show In Ale+shife+ »
= E e
mappings | = -
= sre g comy e [ HTTP Response
[ Copy Qualified Mame Java Builder
m muls-project
[ Paste Crly [ B
# Delete Delete n;avasmpt
Build Path » I HLogaer
Refactar Ale+Shift+T  » Python
g Tport.. Bl
£y Export...
& Refresh F5 & sonp
— Assign Warking Sets. . N seret
o= Outline &2
validate (55 Transformers
e Debua As 4 =
=
— Frofile ds v k< Flow Control
m,_l Team b Run Configurations. .. g Errar Handling
Campare With 4 L Cloud Connectors
Replace With ¥ ments | Configuration XML
09 Mule Management Console 3
[y ; 0 )
1} Hellawarle i a @ [ 2
¥~ ClaudHub 4 . I &
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2. [If your application code is successfully deployed, you will see the output screen as
shown in the following screenshot:

elloworld/flows/HelloWorld.mflow - Mule Stud
File Edit Mavigate Search Project Rum  Window Help

imil S AU AR S C RN I [CR

BB Mule

& Console £ = = - =8
~

connected=crus

supportedProtocola=[http
servicelverrides=<none>

INFO 2012-11-20 15:22:34,375 [wain] org.wule.lifecycle.dbstractlifecycleManager: Starting COnnector: COnnector.http.mule.ds
INFO  2012-11-20 15:22:34,375 [main] org.mule.lifecycle.ibstractlLifecyeleManager: Starting model: _muleSystemModel

INFQ 2012-11-20 15:22:34,390 [main] org.wule.construct.FlowConstructlifecyoleManager: Starting flow: HelloWorldFlowl

INFO 2Z012-11-20 15:22:34,390 [main] org.wule.processor.SedaltagelifecyelelManager: Starting service: HelloWorldFlowl.stagel
INFO 2012-11-20 15:22:34,390 [main] org.mule.component.ComponentLifecycleNanager: Starting component: commponent. 7970580
INFO 2012-11-20 15:22:34,390 [mwain] org.wule.transport.hcop.HotplConnector: Registering listensr: HelloWorldFlowl on endpoin
INFO 2012-11-20 15:22:34,406 [main] org.mule.transport.service.DefaultTransportServiceDescriptor: Loading default response
INFQO 2012-11-20 15:22:34,406 [wain] org.wule.lifecycle.dbstractlifecycleManager: Initialising: 'null'. Object is: HttpMesss
INFO 2Z012-11-20 15:22:34,421 [main] org.wule.lifecycle.dbstractlifecyeleManager: Starting: 'null'. Chiject is: HeocpMessageRe
INFO  2012-11-20 15:22:34,421 [main] org.mule.module.management.agent.WrapperManagerigent: This JVM hasn't been launched by
INFO 2012-11-20 15:22:34,453 [mwain] org.mule.module.management . agent . JoxiAgent: Lttempting to register service with name: Mu
INFO Z012-11-20 15:22:34,453 [main] org.wule.wodule.mwanagement.agent .. JoxlAgent: Registered Endpoint Service with nawe: Mule.
INFQ 2Z012-11-20 15:22:34,453 [m=in] org.mule.module.management.agent . Jmxigent: Regilstered Connector Service with nsme Mule.
INFO 2012-11-20 15:22:34,468 [wain] org.wule.module. launcher.application.DefaultMuledpplication: Reload interval: 3000
INFO 2012-11-20 15:22:34,4658 [main] org.mule.DefaultMuleContext:

L R L AT P e s

* Application: helloworld

T 0% encoding: CplZS2Z, Mule encoding: UTF-8
*

* igents Running:

* JME Agent

*
k3
*
*
x

D R R R L T T S LR P e

INFO 2012-11-20 15:22:34,468 [main] org.mule.module.launcher.DeploymentService:

+ Started app 'hellovorld! +

1
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3. Copythe URL http://localhost:8081 and paste it on your browser.

% Mule - helloworld#flows/HelloWorl;

File Edt Mavigste Search Project Run Window Help
Lg- BT HEG B m o -
5 (@ |
E console 2 =] SE‘EIE' )

HelloWorld [Mule &pplication] C:\Program FileslJavairegibintjawaw.exe (Mav 20, 2012 2:46:17 PM)

in] org.mule.lifecycle.ibstractLifecycleManager: Starting connector: connector.http.mule.default
in] org.wule, lifecycle, dhstractlifecyclelanager: Starting wodel: muledystemModel

in] org.wule.construct.FlowConstructLlifecyoleManager: Starting flow: HelloWor ldF lowl

in] org.mule.processor.SedadtagelifecycleManager: Starting service: HelloWorldFlowl.stagel

in] org.wule.component. ComponentLifecyclelManagyer: 3tarting component: commponent.3isdodSd

in] org.mule.transport.http.Httplonnector: Registering listener: HelloWorldFlowl on endpointUri:

in] org.wule,transport.service.lefaultTransportServicelescriptor: Loading default response transformer: org.mule.transport.
in] org.wule. lifecycle. dbstractlifecyoleManager: Initialising: 'null'. Object is: HrotpMessageReceiwver

in] org.mule.lifecycle.ibstractlLifecycleManager: Scarting: 'null'. Ohject is: HotpMessageReceiver

in] org.mule.module.managemwent cagent . WrapperManagerigent: This JVM hasn't been launched by the wrapper, the agent will not
in] org.mwule.module.mansgewent . agent .. Jmxigent: Attempting to register service with name: Mule.helloworld:type=Endpoint,serwv
in] org.mule.module.management.agent.Jmxigent: Registered Endpoint 3ervice with name: Mule.helloworld:type=Endpoint,service
in] org.mwule.module.managemwent . agent . Joxigent: Regiscered Connector Service with name Mule.helloworld:type=Connector, name="
in] org.mule.module. launcher.application.befaultMulehpplicacion: Relosd interval: 3000

in] org.wule,efzultMuleContext:
B R A T SR

-
ing: UTF-3 *
+
*
+
-

R RN AT A B AN AAAEARARAAAAETEAN

in] org.wule.module. launcher.DeploymwentService:

4. After pasting the URL in your browser, type in /Mule (it is the string type in
your browser) and you will see the output. In this example, the message hits
the component as it passes through the Inbound Endpoint. Mule properties
are handled by Mule and move between scopes either implicitly or explicitly.

() localhost 8081 Mule

&« € O locahost:o001 Mule

Hello /Mule
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In this chapter, we will cover the different types of endpoints. You will learn the following:

» Configuring the Generic Endpoint

» Configuring the HTTP Endpoint

» Configuring the IMAP Endpoint to retrieve e-mails

» Using the JDBC Endpoint to connect to the database

» Implementing the File Transport channel using the File Endpoint
» Sending messages asynchronously using the AJAX Endpoint

» Using the Servlet Endpoint to listen to events or messages from servlet requests

Introduction

An Endpoint is used for sending and receiving messages through a service. Endpoints can be
Inbound or Outbound. An Inbound Endpoint receives messages via its associated transport.
Each transport implements its own Inbound Endpoint element. An Outbound Endpoint sends
messages via its associated transport. Each transport implements its own Outbound Endpoint
element. Different types of Endpoints are available in Mule, such as HTTP, JMS, IMAP, SMTP,
and AJAX. We will see how to configure the Endpoint.

Configuring the Generic Endpoint

The Generic Endpoint is a string representation of the information you use to configure your
Endpoint. This Endpoint is configured by the path specified in the Address: field.
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Getting ready

The Generic Endpoint employs two types of exchange pattern, one-way and request-response.
The Generic Endpoint uses the one-way pattern by default. The VM Endpoint can be created
from a Generic Endpoint by specifying the VM transport in this field, for example, vm: //

foo. Similarly, an FTP Endpoint can be created with the Generic Endpoint component by
specifying the FTP transport string in the component's Address: field under Transport
Settings; for example: ftp://user:password@host/directory?connector-
ref=myFtpConnector&binary=true.

How to do it...

After dragging the Generic Endpoint from the palette and dropping it onto the canvas,
double-click on the Endpoint icon. This invokes the Endpoint Properties window for
configuration of this Endpoint. The Address: field in this window is where you set up
the path for the Generic Endpoint, as shown in the following screenshot:

oy Mle ..

i4 start

ol H

e, | ™ T Chap...

N e

[ P GEnE...

helloworldiflows/H dpoint Prape - [7]
. Generic (Outbound Endpoint)
N = : -
i [‘3] @ #; (P @ This element must have all attributes for one of sets:[address] or [ref]
ﬁlm Mule |
I3 PackageE 25 Type Hera | General | Advanced | References | Documentation = 51
H Display Filker: o
)
== database Display Name: | Generic |
12 dropboxdsmo [y select
! Exchange Patterns =
bd echo < L Endpoints @
1= Flowref (&) one-way () request-response 3
= helloworld B i
B IRE System Library [ 125 Transport Settings B oatabase
= Mule Runtime [Mule Server address: | e
[ srefmainiava )
(# srcftestijava Brie
(# srcjmainfresources @ cereric
i g :rcp’testp’resources .HTTP
lows
W Heloworld mflow mare
(= mappings (5 Scopes @
= src
u mule-praject.xml Async
12 hitp-security_Fiter (ED composite Source
-
1 e [ Fiow
= jms
122 mule-activiti Il Foreach
= pic [ Messane Ervicher
i)
1= rest Pall
12 serint o
@ Sub Flow
BF outine &7 L4 Components
(5 Transformers
@ i
L Filkers
B (= Flow Control
= L Errar Handing
% Cloud Connectors
Message Flow | Global Elements | Configuration XML
ks rflleRusg s B

€ \uS,
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The Endpoint will be defined based on Mule expressions or a specific address. For instance,
if the address includes HTTP at the beginning, you are configuring an HTTP Endpoint. If the
address includes File, you are configuring a File Endpoint.

Configuring the HTTP Endpoint

Mule uses HTTP Endpoints to send and receive requests over the HTTP transport protocol.
Configured as either Inbound (also known as message sources) or Outbound, HTTP Endpoints
use one of the two message exchange patterns: request-response or one-way. We will see an
example of how it works.

The arrows indicate the request-response type of exchange pattern.

HTTP

The arrow indicates the one-way type of exchange pattern.

Getting ready

We have to use two components: the HTTP Endpoint and the Java component.

1. Open Mule Studio and enter the workspace name as shown in the following screenshot:

% Workspace Launcher g|

Select a workspace

Mule Studio stores your projects in a folder called a workspace.
Choose a workspace Folder to use For this session,

Workspace:

- Browse. ..

[use this as the default and do nat ask again
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2. For creating a new project, go to File | New | Mule Project. Enter the project name
called Echo and click on Next and then on Finish. Your new project is created now,
SO you can start the implementation.

% Mule - Mule Studio

F=N Edit Source Refactor Nawigste Search Project Run Window Help

Albrshifth b8 =

Open File. .. 24 Java Project
% Project ..

%" Mapping Flow
B Mule Fiow
H Package
(& Class
& Inkerface
& Enum
(@ Annotation
& Refresh F5 4% Source Folder
Convert Line Delimiters To »| 45 2ava Working Set
[ Folder
[ File
Switch Warkspace ¥ Zf Untitled Text File
Restart
% Example. ..
£2g Impart. ..
% Other... Chrl+M

£ Export...

1 FlowRef mflow [flovref[flows]

2 package.html [activity/srcimainy...]

3 Activity.mflow [activicy/flows]

4 StringToMumber . java [usdconverter),..]

Exit

S Mule - Mule
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Chapter 4

In this section you will see the Hello World example, which is created in Mule Studio.
In this example two components are used: one is the HTTP Endpoint and the other is

the Java component.

1. To create a class, go to src/main/java, right-click on it, and go to New | Class.
Create a class called Greeting under the package com. org; here, we have created
the sayHi method and its return type is set to String.

public String sayHi (String str)

{

return "Hello"+str;

% Mule - helloworldisrc/main/javalcomforg/Greeting. java - Mule Studio

rorey - - — — - -
1 Start : 0 { M. 65, ch.. 3 & Muls

File Edit Source Refactor Nawigate Search Project Run Window Help
NI RE R0 HE (@™ P AED FE R R R
ﬁlm Mule |
% Packa 2 f: Type =0 w *HelloWarld [J] Greeting.java &5
=] (}:D = g 1 Epackaqz com.org;
1= database - ) )
Epddmphtlxdamu =1 3 public class Greeting §
=% echo “ . . .
bJ flowref 5e public Stringy sayHi(Stcring str)
=2 hellowarkd :
B JRE System Library [Jave v t " .
= Mule Runtine [Mule Serve @ return "Hello Mtsrr;
2 srcfmainfjava 9
=3 com.org o 4
[¥] @reeting. java oy
(# srcftestfjava 12
[ srcfmainfresources
[# sreftestiresources
== flows
0 Hellowarld mlov
(= mappings
(= sre b |
u mule-praject,sml
b‘J hktp-security_Filker
< jdbe
&2 s
12 mule-activit
#122 i -
] I -]
5% cutine 52 =8
BRe T
 com.org
=-®@ Greeting
@ sayHi(String) : String
i o® || Writable Smart Insert | 131

T ch...

Ju
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2. Gotothe HelloWorld.mflow file. Firstly, you have to drag the HTTP Endpoint onto
the canvas; to configure it, double-click on the HTTP Endpoint.

% Mule - helloworld/flows/HelloWorld.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help

- HBE B0 Q- EG- @A m i e
£ | e |
[% Packa 2 o Type = O | [ *Helloworld &2 =0
5
5%~ 50 I |
= database ~
5= dropboxdemo [ Select
1= acho 5
Endpaints
12 Flawref ‘ii
=122 helloworld (i scopes
= IRE System Library [Javz L Comporents @
= Mule Runtime [Mule Serve mE(hu
[ srcfmainjiava
(*# sreftestfiava [ Expression
flow: HelloworldFlowt B

[ srcfmainjresources

[ Flow Reference
[# sreftestiresources B Groovy
1= (= Flows G
w pre————— HTTP Response Builder
(= mappings b Java
&= src N 2awascrint
u mule-praject,sml

=2 hiep-security_Fiker

1= mule-activit
= pic

1 rest [ e
-T2 srrint b .
< = Il st

O Outline 52 =8

(55 Transformers
(= Filkers
= = Flow Conrol

\ Error Handling

{4 Cloud Connectors
IMessage Flow | Global Elements | Configuration XML

irlleRisg |is B
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3. You will see a similar screen on your system. You have to enter the Host and Port
field values. By default, the port number is 8081. You can change the hostname
and port number, but note that these two fields are mandatory.

% Endpoint Properties

. HTTP (Inbound Endpoint)
: - [E] & : -
- EH @ w0 qenme Endpoint allows Mule: application ko connect bo weh resaurces through the HTTP transpart pratacal,
= ([E e | This endpoint can also implement security through HTTPS,
—_— =
3 packa 6 T Tvpe A ceneral | Advanced | References | HTTP Settings | Documentation | = o
E
B % Display Filter: v
|
= database A Display Name: | HTTF |
37‘1 dropbozderno k Select
b‘l acho Exchange Patterns L‘i Endpoints
N}
== flowref Cone-way (3)request-response
=122 helloword i Seepes
= IRE System Library [Javz Basic Settings Vi Components @«
B Mule Runtime [Mule Serve [JEnable HTTPS @ [ Echo
(2 srcfmainjjava Enabling HTTPS will require configuring a HTTPS Connector w Expression
2 srciestiiava Host: ‘ localhost ‘ ¥
[ srcfmainfresources ' [ Flow Reference
[# sreftestiresources Port: g‘ z121| ‘ -Groovy
= flows Path: | ]
w Helloworld mlow HTTP Response Builder
(= mappings Java
& s N 2awascrint
m mule-praject,sml
122 hitp-security_fiter 0 Lomger
12 e B EXrsthon
)
bJ e ) 8l st
T mule-activit
= pic
1 rest [ e
-T2 srrint ™ .
< B 0 seript
O Outline 52 = O
(55 Transformers
@
(= Filkers
= = Flow Contral
= \ Error Handling
{4 Cloud Connectors
IMessage Flow | Global Elements | Configuration XML
sflleRiisg |72 B
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4. Toimport a class, drag the Java component and configure it. Here we have imported

the Greeting. java class that was created before.

% Mule - helloworld/flows/HelloWorld.mflow - Mule Studio

File Edit Mavigate Search Praoject

if-E® P%- 0~

[ ke |

[% Packa 2 o Type =0
B% 7

- database ~

J7J dropboxdemo
2 echo
) 1 flawiref
=2 helloworld
= IRE System Library [Javz
= Mule Runtime [Mule Serve
= srcfmainfjava
= com.org
[¥] Greeting.java
(# sreftestfiava
(# srcimainfresources
(2 srcftestresources
B (= Flows
i Helloworld.mflow
(= mappings
= src
B mule-project ml
= http-security_filter
= jdbe
= jms
12 mule-activit

=% nir

%

O Outline 52 = =8

_-.—1

Run ‘Window Help

Q- WE- i@ im PG b o )

% *Hellawarld 53 m Greeting.java

flow: HelloworldFlowt B2

.. J

HTTP Java

IMessage Flow | Global Elements | Configuration XML

=8
=

[ Select

L Endpaints
V'—i Scopes
L Comporents @
[T Echo
[ Expression
[ Flow Reference
B Groovy
HTTP Response Builder
Java
N 2awascrint

[
0 seript

(55 Transformers

(= Filkers

= Flow Contral

\ Error Handling
{4 Cloud Connectors

sleRisg !5 B
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To configure the Java component, double-click and configure it as we have seen
earlier. Just click on the Browse button (beside the Class Name: field), and a new
window will open. Here, you can import the Greeting. java class that was created
before and click on the OK button.

X . [=]X]

-

Java
i =] H -
- EH @ 0 e 10a Component is a simple PO10 {Plain Old Java Object) that will be invoked by Mule when a message is
ﬁlm Mule | received.
e e [ — =
3 packa 6 T Tvpe A ceneral | Advanced | Documentation | = o
E
B % Display Filter: v
|
== database ] Display Mame: ‘ Java ‘
37‘1 dropbozderno k Select
=t arho ener: L Endpaints
& flowref Class Name: |EDm.Drg.GrEEtlng Hj s
=122 helloword 0 opes
= IRE System Library [Javz Object: | | @ L Comporents @
B Mule Runtime [Mule Serve m Echo
= srcfmainfjava
&8 comaorg [ Expression
[¥] Greeting.java [ Flow Reference
(# sreftestfiava B roovy
(# srcimainfresources
[ arcjtestfresources HTTP Response Builder
B (= flows [ B
i Helloworld.mflow O rovesernt
(= mappings
= src | [ eager
B mule-project ml Pythan
= http-security_filter
v
= jdbe
= jms
12 mule-activit [
#-15 iie A )
< | B 0 seript
O Outline 52 R =
(55 Transformers
®
(= Filkers
=_ e

IMessage Flow | Global Elements | Configuration XML

= Flow Contral
\ Error Handling
{4 Cloud Connectors
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6. To deploy the application code in the Mule Server, go to Run As | Mule Application,
and the Mule Server will deploy your application.

% Mule - helloworld/flows/HelloWorld.mflow - Mule Studio

File Edit Source Refactor Nawigste Search Project Run Window Help
- EHBE -0 Q- (B @ - H-f oo IO X
£ | B Mle |
[% packa i1 o Type = O || *Helloworld 52 [3] Greeting.java =0
&
5% ) —
= database ~
_jj dropbozderno k Select
-
bd echo L Endpaints
== Flowref =
=2 helloworld i Scopes
B JRE System Library [Javz vi Components @0
B Mule Runtime | ey 3 [T Echo
= srcfmainfjava .
&8 comaorg Cpen E3 [ Expression
[1) Greeti  Open with v [ER Flow Refersnce
>
g srcftestfjava Show In Ale+3hife+w ; - Groovy
srcfmainfresol E
[ ercftestfresou = “PY Curl+C HTTP Response Buider
2 G flows [ Copy Qualified MName a Java
N [ Paste Crl N 2awascrint
(= mappings ¥ Delete Delete
= src - [ eager
B mule-project.x  BuidPath v
2 http-security_fitey  Refactor Al+Shift+T ¥
J
= jdbe fxg Tmpart...
= jms B
b‘l rule-activit 3 Bxport... - SOAP
[#-1; i
= it 1 £ Refresh FS 0 st
— Assign Warking Sets...
O Outline 52
faldats T
4 5 1Runon Server Alt+Shift+, R .
Drbug s = L Filkers
g2 Profile As 3 (= Flow Control
- J Team | Run Configurations. .. G Error Hareling
> ;
Compare tith (% Cloud Connectors
>
Replace with iguration XML
) Mule Management Console r
HelloWarld.r 75] cloudHub v
Properties Al+Enter
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7. If your application code is successfully deployed, you will see the message Started
app 'helloworld' on the console.

M iule - helloworld/flows/HelloWorld.mflow - Mule Stud
File Edit Mavigate Search Project Rum  Window Help

k. B0 Q- W@ ® o o
| e | S
& Console £ % 6| F| | 2 -5 7
T 5
A Ju

connected=crus

supportedProtocals=[http]
servicelverrides=<none>

INFO 2Z012-12-27 15:46:10,578 [wain] org.wule.lifecycle.ibscractlifecycleManayer: Starting COnnector: CORnEctor.http.mule
INFO 2012-12-27 183:46:10,578 [main] org.mule.lifecycle.ibstractLifecyeleManager: Starting model: _muleSystemModel

INFQ 2012-12-27 18:46:10,578 [wain] org.mwule.construct.FlowConstructlifecyoleManager: Starting flow: HelloWorldFlowl
INFO 2Z012-12-27 18:46:10,578 [main] org.wule.processor.Sedaltagelifecyelelanager: Starting service: HelloWorldFlowl.stac
INFO 2012-12-27 18:46:10,578 [main] org.mule.component.ComponentlLifecycleManager: Starting component: commponent. 1135750
INFO 2Z012-12-27 15:46:10,593 [wain] org.wule.transport.hoop.HotplConnector: Registering listenesr: HelloWorldFlowl on endp
INFO 2012-12-27 185:46:10,593 [main] org.mule.transport.service.DefaultTransportServiceDescriptor: Loading default respor
INFQ 2012-12-27 18:46:10,593 [wain] org.wuale.lifecycle.ibstractlifecyeleManager: Initialising: 'null'. Object is: HotpMe
INFO 2Z012-12-27 18:46:10,609 [main] org.wule.lifecyole.ibscractlifecyeleManager: Startcing: 'null'. Chiject is: HocpMessaco
INFO  2012-12-27 18:46:10,625 [main] org.mule.module.management.agent.WrapperManagerigent: This JVM hasn't been launched
INFO 2012-12-27 18:46:10,640 [main] org.mule.wodule.management . agent . JoxiAgent: Attempting to register service with name:
INFO Z012-12-27 18:46:10,640 [main] org.wule.wodule.mwanagement.agent . Joxlgent: Registered Endpoint Service with nawe: Mu
INFQ 2Z012-12-27 15:46:10,640 [m=ain] org.muale.module.management.agent . Jmxigent: Registered Connector Service with nsme MU
INFO 2012-12-27 15:46:10,656 [mwain] org.wmule.module. launcher.application.DefaultMuledpplication: Reload interval: 3000
INFO 2012-12-27 18:46:10,656 [main] org.mule.DefaultMuleContext:

L R L AT P e s

* Application: helloworld

T 0% encoding: CplZS2Z, Mule encoding: UTF-8
*

* igents Running:

* JME Agent

*
k3
*
*
x

D R R R L T T S LR P e

INFO 2012-12-27 18:46:10,656 [main] org.mule.module.launcher.DeploymentService:

+ Started app 'hellovorld! +
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8. Copyhttp://localhost:2121 and paste it in your browser to see the output.

% Mule - helloworld/flows/HelloWorld.mflow - Mule Studio
File Edit Mavigate Search Project Rum  Window Help

s BN R RN AR -5l o

£ | e |

] conscle £ X o | Ex Eﬁ‘ElEl = E-ri-=9

Hellavorld [Mule Application] C:\Program FilestJavaljresibintjavaw, exe (Dec 27, 2012 6:46:06 PM) =
|| Ju

mule, lifecycle. dbstracclifecyclelanager: Starting connector: connector.http.rule.defaulc
mule.lifecyele. dbstractlifecyclelanager: Starting model: _muleSystemModel
mule,construct, FlowConstructLifecycleManager: Starting flow: HelloWorldFlowl
mule.processor. SedaStagelifecyeleManager: Starting service: HelloWorldFlowl.stagel
mule.component . ComponentLifecycletManager: Starting component: commponent.11357504
mule.transportc.http.HtcpConnector: Registering listener: HelloWorldFlowl on endpointUri
mule.transport.service.DefaultTransportServiceDescriptor: Loading default response transformer: org.mule.transport.http
mule, lifecycle, dbstractLifecycleManager: Initialising: 'null'. Chject is: HttpMessageReceiver

mule. lifecyele. dbstracclifecyeleManager: Starting: 'null'. Object is: HotpMessageReceilwver
mule.module.management.. agent. . irapperManagerigent: This JVM hasn't been launched by the wrapper, the agent will not run.
mule.module. management . agent . Juxiyent : Attempting to register service with name: Mule.helloworld:type=Endpoint, service=
mule.module.management . agent . Jmxigent: Registered Endpoint Serwvice with nawme: Mule.helloworld:type=Endpoint,service="He
mule.module.management ., agent .. Jmxigent: Registered Connector ZJervice with name Mule.helloworld:type=Connector, name="conm
mule.module, launcher., application. DefaultMulelipplication: Reload interwval: 3000

.mule.DefaultMuleContext:

TEREETEAATEATTTTRRATTLIRTRANLS

F-8

*
k3
*
*
*
*

AR EE R R AR EEE AR AREEEE AL
f.mule.module. launcher. DeploymentService:
B R e

+
e

3

sl eRug =g

By putting the URL in the browser, you can see the following output. The word, Hello,
is called from the Greet ing class through the HTTP request-response exchange pattern.

When a request is received, the Java component simply returns whatever was sent as
part of the request.

' [ locahost:2121/ESB x 2
€« € [ locahost: 212158 | =
Hello /ESB

'4 start
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Configuring the IMAP Endpoint to retrieve

e-mails

IMAP stands for Internet Message Access Protocol. The IMAP/POP3 connector allows
you to receive e-mail messages from a mail server using IMAP/POP3. The IMAP Endpoint
is configured as Inbound with a one-way exchange pattern. POP3 is similar to IMAP by
functionality. POP3 stands for Post Office Protocol Version 3. The POP3 Endpoint can be
configured as a one-way exchange pattern.

Getting ready

In this section, you will learn how to configure the namespace and schema location in the
Mule configuration XML file. When you are dealing with XML documents in Mule, you need
to declare any namespaces used by the document. You can specify a namespace globally so
that it can be used by XPath expressions across Mule. You can declare a namespace locally
also in filters and routers using the <namespace> element.

The namespace for the IMAP XML namespace is:

xmlns:imap "http://www.mulesoft.org/schema/mule/imap"
The syntax for the IMAP XML namespace is:

xmlns:imaps "http://www.mulesoft.org/schema/mule/imaps"

The IMAP transport can be used for receiving messages from IMAP inboxes using the javax.
mail API. When we use IMAP, we will have to use the following schema location:

http://www.mulesoft.org/schema/mule/imap/3.1/mule-imap.xsd

The IMAPS transport uses secure connections over SSL/TLS. When we use IMAPS, we will
have to use the following schema location:

http://www.mulesoft.org/schema/mule/imaps/3.1/mule-imaps.xsd
The namespace for the POP3 XML namespace is:

xmlns:pop3 "http://www.mulesoft.org/schema/mule/pop3"
The syntax for the POP3 XML namespace is:

xmlns:pop3s http://www.mulesoft.org/schema/mule/pop3s

The POP3 transport can be used for receiving messages from POP3 inboxes using the
following XML schema location:

http://www.mulesoft.org/schema/mule/pop3/3.1/mule-pop3.xsd
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The POP3S transport connects to POP3 mailboxes using the javax.mail API using the
following XML schema location:

http://www.mulesoft.org/schema/mule/pop3s/3.1/mule-pop3s.xsd

How to do it...

Drag the IMAP Endpoint from the palette and drop it on the canvas. Double-click on it and
fill the User:, Host:, Port:, and Password: fields, which are mandatory. For IMAP, the default
port number is 143. For IMAPS, the default port number is 993. If you are using IMAP, your
hostname will be imap.gmail.com, and if you are going with POP, your hostname will be
pop .gmail.com. The default port number is 110 for POP3S, and for POP3 the default port
number is 995.

<imap:inbound-endpoint user="azazdesai@gmail.com" password="XXXXXX"
host="imap.gmail.com" doc:name="IMAP" port="993"/>

In the following screenshot, you will see how to configure the IMAP Endpoint:
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p p
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Internet Message Access Protocol (IMAP) is used for retrieving e-mails on a mail server from
multiple computers and devices. For this, you must have configured the IMAP Endpoint.

Using the JDBC Endpoint to connect to the

database

The JDBC Endpoint is used to communicate with the database. It's used for retrieving, updating,
deleting, and inserting database records. We will see an example on how it works. In this
example, we will retrieve data from the database and store it in a file on our local hard drive.

Getting ready

In this section, we will see how to use and configure the JDBC component in Mule Studio.
In this example you will use three components: the JDBC Endpoint, the Object-to-String
transformer, and the File Outbound Endpoint.

1. We will use one JDBC Endpoint, a data source, and the File Outbound Endpoint.
Retrieve the record from the MySQL database and store it on the local hard drive.

% Workspace Launcher @

Select a workspace

Mule Studio stores your projects in a Folder called a workspace.
Choose a workspace folder to use For this session,

Workspace: | SRS w

[Juse this as the default and do not ask again

OF ] [ Cancel
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2. To create a new project, go to File | New | Mule Project. Enter the project name
called Database and click on Next and then on Finish. Your new project is created.
Now you can start the implementation.

% Mule - Mule Studio

F=N Edit Source Refactor Nawigste Search Project Run Window Help

Albrshifth b8 =

Open File. .. 24 Java Project
% Project ..

%" Mapping Flow
B Mule Fiow
H Package
(& Class
& Inkerface
& Enum
(@ Annotation
& Refresh F5 4% Source Folder
Convert Line Delimiters To »| 45 2ava Working Set
[ Folder
[ File
Switch Warkspace ¥ Zf Untitled Text File
Restart
% Example. ..
£2g Impart. ..
% Other... Chrl+M

£ Export...

1 FlowRef mflow [flovref[flows]

2 package.html [activity/srcimainy...]

3 Activity.mflow [activicy/flows]

4 StringToMumber . java [usdconverter),..]

Exit

S Mule - Mule
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3. Download the postgresgl-9.2-1002.jdbc4 . jar file from the source code on
the Packt Publishing website. First, you have to add the postgresgl JAR file in your
class path. Right-click on your project, select Properties, go to the Java build path,
and click on the Add External JARs.. button.
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1= customFilter
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3'7‘1 dropbox_integration
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L';J file_transfer
12 filer
12 flowref
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12 hitp-security_Fiter
2 jms
b‘J json
12 nametranser
= object-to-xml
=) IRE System Librar
= Mule Runtime [Mulg
[ srcimainfjava
(2 srcftestfjava
# srefmainjresources|
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i}
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4. Select the JAR file, postgresqgl-9.2-1002.jdbc4, and click on the OK button.

bservice/flows/External WebServics

File Edit Source Refactor Mawigste Search Project Run Window Help
* Properties for object-ta-xml
type Filker ket Java Build Path L= - | =5
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o shopbai ntearation i = Mule Runtime [Muls Server 3.3.0 CE] Add External JARs... a
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How to do it...

Chapter 4

In this section we will configure the PostgreSQL database in Mule Studio and learn how to use

this JDBC Endpoint in a flow.

1. To create a flow, click on Database.mflow and go to Global Elements | Create |

Data Sources | PostgreSQL Data Sources.

* Mule - ob xmliflowsi0| \¢ Choose Global Type
Choose Global Type
Nal -0

ﬁlmMulel

[% PackageE 2 T2 Type Hier

3'7'1 file_transfer
12 filer
(= Flowref
12 hellomule
= http-security_filter
= jms
2 json
=2 nametransfer
=] b‘J object-to-xml
=l IRE System Library [Javasi
=) Mule Runtime [Mule Server
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(# srcimainfresources
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=i Referenced Libraries
== Flows
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(= mappings
B src
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== app
mule-app . propg
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% object-to-xml,
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NEE

Fiter: |

=
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1= script

%

",.
o |[Be
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[
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2. You have to configure PostgreSQL Data Sources. In the URL textbox, enter
jdbc:postgresqgl://localhost:5432/Test as the value. Test is our

database, which is created in PostgreSQL. In the end, enter the PostgreSQL
user credentials.

\!J‘“le s object-losmlitlowsilll % Giobal Flement Properties

PostgreSOL Data Source

Do, -
i 0 %0 Canfigure PostgreSQL Data Source
£ | e |
— » =
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File Edit Mavigate Search Praoject

3. Goto Connectors | Database.

A i %5- 0

e |

atabaselflows/Databi ¢ Choose Global Type

Choose Global Type
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Fiter: |
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= http-security_filter
= imap
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4. To configure the Database connector, select the Database Specific: name,
PostgreSQL_Data_Sources, that was created before and click on OK.

. 5
\!'_Mule atabaselflowsiatabs ¢ Global Flement Properties = JE Kl
D . Database
il ER 0 comector configuration For TOBC endpoints.
£ | e |
= S =
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5. To create a flow, click on the Message Flow tab, drag the JDBC Endpoint from the

palette, and drop it on the canvas.

% Mule - database/flows/Database.mflow - Mule Studio
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6. To configure the JDBC Endpoint, double-click on it. Click on the Queries tab and click
on the plus icon, as shown in the following screenshot. Now enter the query key,
login, and enter the query in the query box; for example, select * from mule.
Here, mule is our table name, which is created in PostgreSQL.
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7. Click on the General tab, select the query key, 1ogin, and click on OK.
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8. Drag the Object to String transformer from the palette and drop it on the canvas. No
need to configure this transformer because it converts the data object to string.

% Mule - database/flows/Database.mflow - Mule Studio
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9. Drag the File Outbound Endpoint from the palette and drop it on the canvas.

% Mule - database/flows/Database.mflow - Mule Studio
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10. To configure the File Outbound Endpoint, double-click on it. Select a system path and
output pattern, which ismyfile# [function:datestamp] . txt. Now, enter the
filename and the expression. Through the expression you can display the current date
and time, and here the file format is . txt. Now click on the OK button.
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11. Now we are ready for the deployment. If you haven't saved your application code, first
save it. After saving your project, right-click on the Database.mf low file and go to
Run As | Mule Application.
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12. If your application code is successfully deployed, you will see the message Started
app 'database' onthe console.

M Mule - database/flows/Database.mflow - Mule Studio
File Edit Mavigate Search Project Rum  Window Help

=%

e B0 EET e = e

o (@ e |

& Console £ ® % G uE‘EI@l = w2

<terf"l”?5‘alj>qu£ab§§AeAwE‘3fEE!iEat‘Dn] C:\Program FilesiJavaljresibintjavam.exe (Jan 2, 2013 6:36:25 PM) - =
th15=1asbe53 )| Ju

number0fConcurrentTransactedReceivers=4
createMultipleTransactedReceivers=false
connected=trues

supportedProtocols=[jdbe]
serviceCverrides=<none>

INFO 2013-01-02
INFO Z013-01-02
INFO 2013-01-02
INFO 2013-01-02
INFQ 2013-01-02
INFO 2013-01-02
INFO 2013-01-02
INFO 2013-01-02
INFO 2013-01-02
INFQ Z013-01-02
INFO 2013-01-02
INFO 2013-01-02

[main] org.wule. lifecycle. dbstcractlifecye leManager: Starting connector: Datshase

[main] org.mule.lifecycle.ibstractlLifecycleManager: Starting model: _muleSystemModel

[wain] org.wule.conscruct.FlowConstructlifecyoleManager: Starting flow: flowsliFlowl

[main] org.mule.processor.3edaStagelifecycleManager: Starting service: flowsiFlowl.stagel
[wzin] org.wule.transport.jcdbc.JdbocConnector: Registering listenesr: flowslFlowl on endpoint
[main] org.wule.lifecycle. dbscractlifecye leManager: Initialising: 'null'. Object iz: JdboMe
[main] org.mule.lifecycle.ibstractLifecycleManager: Starting: 'null'. Chject is: JdbcMessag
[wzain] org.mule.module.management . agent . WrapperManagerigent: This JVM hasn't been launched
[main] org.wule.wodule.wanagement . agent . JoxlAgent: Attewmpting to register service with name:
[m=ain] org.mule.module.management.agent .. JmxAgent: Registered Endpoint 3Jervice with name: MU
[wain] org.mule.mwodule.management . agent . JoxAgent : Registered Connsector Service with name My
[main] org.mule.module.management.agent . Jm<igent: Registered Connector Service with name Mu
INFQ 2013-01-02 [wzin] org.mwule.module. launcher.application.PefaultMuledpplication: Reload interval: 3000
INFO zZ013-01-0z2 [mzin] org.wule.DefaultMuleContext:

e e e e e r e

* Application: database
* 08 encoding: Cpl252, Mule encoding: UTF-8

*
*
*

* Agents Runnineg: *

T JIMX Agent «

B R R R AR S ST ey

INFO 2013-01-02 18:38:29,109 [main] org.mule.module. launcher.DeploymentService:

+ Srarted app 'datsbase! + v
< >

Once your deployment is done successfully, you can see the log on the console. It will show
that the files are stored in the particular drive. When you see the log on the console, you will
see that the files are transferred to the destination path.

1. You can see that the database records are stored in a particular file. Here, the files
are stored intothe D: /.
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Mule - database/flows/Database.mflow - Mule Studio

File Edit Mavigate Search Project Runm  Window Help

Wi B0 B @ - N5l o

5 | B e |

El consle £ ® % = Eﬂ‘ElEl jua) i
<terminated > Database [Mule Application] C:\Program Files)Javaljresibintjavaw.exe (Jan 2, 2013 6:35:25 PM) =

A| Ju
stractLifecycleManager: Initialising: 'connector.file.mule.default.dispatcher.Z645265',. Chject is: Filelessagelispatcher
stractlifecyoleManager: Starting: 'connector.file.mwule.default.dispatcher.2645268'. Chiject is: FileMessageDispatcher
stractlLifecycleManager: Initialising: 'connector.file.mule.default.dispatcher.2915013'. Object is: FileMessageDispatcher
stractlifecyoleManager: Starting: 'connector.file.mule.default.dispatcher.2915013'. Chject is: FileMessageDispatcher
stractLifecyeleManager: Initialising: 'connector.file.mule.default.dispatcher.47500458'. Ohject is: FileMessageDispatcher
stractLifecycleManager: Starting: 'connector.file.mule.default.dispatcher.4750045'. Chject is: FilelMessageDispatcher
stractlifecyoleManager: Initialising: 'connector.file.mule.default.dispatcher.5145350'. Chiject is: FileMessageDispatcher
stractLifecycleManager: Starting: 'connector.file.mule.default.dispatcher.5148380'. Object is: FileMessageDispatcher
stractlifecyoleManager: Initiaslising: 'connector.file.mule.default.dispatcher. 18259890 . Ohject is: FileMessagelispatcher
stractlifecyoleManager: Starting: 'connector.file.mwule.default.dispatcher. 182533900 Okhject is: FileMessageDispatcher
stractlifecycleManager : file.ma
r.file.wule
\my£ile0z 7.

.e.FileConnector: UWriting file to: t,Est\dat,a\myf1leUz—Dl—13_18—35—SU.187‘.:}(:

.e.FileConnector: Wriring file to: D:ltestidataimyfiledz-01-13 18-38-30.1587.cxc

.e.FileConnector: Writing file to: D:itestidata\myfile0z-01-13_18-38-30.187.txt

stractlifecycleManayer: Initialising: 'connector.file.mule.default.dispatcher.8069610'. Ohject is: FileMessageDispatcher
stractLifecycleManager: Starting: 'connector.file.mule.default.dispatcher.8069610'. Cbject is: FileMessageDispatcher
.e.FileConnector: UWriting fils to: D: t,Est\dat,a\myf1leUz—Dl—13_18—35—SU.187‘.:}(:

.e.FileConnector: Writing file to: shrestidataimyfiledz-01-13 18-38-30.1587.cxc

-e.FileConnector: Writing file to: D: t.EE':\dsta\myfllEDZ—Dl—13_18—35—3!].18'?.':)(':

stractlifecyoleManager: Initialising: 'connector.file.mule.default.dispatcher.30170403' . Object is: FileMessageDispatcher
stractLifecyclelanager: Starting: 'connector.file.mule.default.dispatcher.30170403'. Object is: FileMessageDispatcher v
< [
o sEeRus | 2E

2 start [ . o [Bichept.. [Eessr..  Wrue-. [ # [ dat: [ o T, &) NI S

2. The file in Notepad++ looks like the following screenshot. This data is retrieved from
the database in the mule table, which was created in the PostgreSQL database.

B D:\test\data\myfile02-01-13_18-38-30.187.1xt - Notepad++
File Edit Search Wiew Encoding Language Settings Macro Runm TextFx  Plugins  ‘Window 7 %

5 B3 s & 4 O iy ax B2 = |||

[=] myfile0z-01-13_18-38-30.167. bt ]
1 {OPEN_PRICED=54.32, HIGH PRICE=54.32, pk=9, CLOSE_PRICE=21.33, LOW_PRICE=3Z.45, SYMBOL=KA3 }

0 EA?%L@-‘-&?

Mormal text file length : 91 lines @ 1 Ln:1 Col:1 Sel:n0 Dos\windows ANST NS

i4 start
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Implementing the File Transport channel

using the File Endpoint

The File Endpoint is a transport channel. We can transfer files from one directory to another
through the File Endpoint. The File Inbound Endpoint is used for setting the source path,
and the File Outbound Endpoint is used to set the destination path. You can define the File
Endpoint globally as well. If you declare the File Endpoint globally, you can set the reference
tab to assign the name of the File Endpoint.

Getting ready

In this section, you will see how to use the File Endpoint and how to transfer files from one
location to another using it.

1. Use the File Endpoint, a Choice Router, and the Echo component for transferring files
from one location to another. Open Mule Studio and enter the workspace name as
shown in the following screenshot:

% Workspace Launcher g

Select a workspace

Iule Studio stores your projects in a Folder called a workspace,
Choose a workspace Folder o use For this session,

Workspace: | S =Dsae el “

[Juse this as the default and do nat ask again

K l [ Cancel
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2. To create a new project, go to File | New | Mule Project. Enter the project name,
File Transfer, and click on Next and then on Finish. Your new project is created.
Now you can start the implementation.

% Mule - Mule Studio

F=N Edit Source Refactor Nawigste Search Project Run Window Help

Al+Shift+H ¥ *

Open File. .. 24 Java Project
% Project ..

%" Mapping Flow
B Mule Fiow
H Package
(& Class
& Inkerface
& Enum
(@ Annotation
& Refresh F5 4% Source Folder
Convert Line Delimiters To »| 45 2ava Working Set
[ Folder
[ File
Switch Warkspace ¥ Zf Untitled Text File

Restart
% Example. ..

£2g Impart. ..

<
£ Export... [ Other... Chrl+h

1 FlowRef mflow [flovref[flows]

2 package.html [activity/srcimainy...]

3 Activity.mflow [activicy/flows]

4 StringToMumber . java [usdconverter),..]

Exit

untitled - Paint
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How to do it...

In this section you will see how to create a flow in Mule Studio and how it works using the
File Endpoint. In this example, you will use four components: the File Inbound Endpoint, the
Choice Router, the Echo component, and the File Outbound Endpoint.

1. To create a flow, go to the file Transfer.mflow file. Firstly, you have to drag the File
Endpoint from the palette and drop it on the canvas.

% Mule - file_transferfflows{File Transfer.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help

I-HBS B0 - Q- @@ (@S- im g Gl e e
ﬁlmMulel
% Packa 2 f:Ty'pe =0 w*FMeTransFer 23 =a

=
e~ |
1= database A

5= drophosdemo [}; Select
)
1= echo [ Endpoints @
(=== file_transFer
= IRE System Library [Jave @) e
= Mule Runtime [Mule Serve B oatabase
(22 srcfmainfjava e
(# sreftestfiava )
(8 srcfmainfresources [= L
(2 srcftestfresources @ ceneric
B (= Flows .HTTP
! File Transfer.mfion Flow: File_TransferFlowl B2
(= mappings Dmar
(= sre [ = BlE
B mule-project xml
. Jett
= owref Fie @ty
1= helloworld )rors
-} Quartz
@
[ redis (streaming)
o N
1= mule-activiti SFTP
#122 i - o =
i | l Eﬁ Scopes
BF outine &7 =0 L Comporerts
(55 Transformers
L Fikers
o " = Flow Control

L Error Handling

I Cloud Connectors
Message Flow  Global Elements | ConFiguration XML

i 0 gl ieflle@us | 2 B

3 File Endpoint Re. .. W o_trans... | D Chapter4-Mir.. | T 655 _The futhor.. | % Mle -
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2. To configure the File Endpoint, double-click on it and set the source path shown in
the following screenshot. In the D: \, create a folder called Order data. In this
folder, create two folders: an Input folder and an output folder. In the Input
folder, place three XML files and these three XML files will be transferred to a
specific folder (the output folder).

& |nput

Flle Edit Wiew Favorites Toaols Help

@Back - ‘\) lﬁ pSBarch h_?_ Folders - @Ful\jersync l:_f

address | ) Di\OrdersDatalInput

File and Folder Tasks

) Make & new folder
& Publish this Folder ta the
Web

led Share this Folder

Other Places

[ Ordersbata

My Documents

i My Computer

% My Metwork Places

Details

Input
File: Folder

Date Modified: Today, Januaty
03, 2013, 11:31 &M

ahmedabad
#ML File
1KE

" m [T

- File Endpain, ..

A mule - fils_tr. .

ather
®ML File
1KEB

" m [T

T Chapter 4- ...

"

T 659_The Au...

banglare
L File
1KB

S Mule -File_tr... @@ Input & o zzapM
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Here, you can configure the File Inbound Endpoint. Once you configure it, click on the
OK button.

transiedfiowsiBil \¢ rndpoint Properties

File Edit Mavigate Search Praoject
N-HRE %0
£ | ke |

[% Packa 2 fe Type} =0

File (Inbound Endpoint)

The File Endpoint allows Mule applications ta read or write fles on the local file system.

=0
General | advanced | References | Documentation |

&
e
B % Display Filter: v
)
= database A osplay neme: [Fe |
37‘1 dropbozderno k Select
122 acho Path Information m
ER= file_transfer : D:\OrdersData|Iinput
Path | \ \Inp ‘D @ oo

(2 IRE System Library [Jave

= Mule Runtime [Mule Serve Mave to Patterm: | ‘ ) oatabase
B srejmainijava Move ta Directory: | H:] =
<2 srcftestfjava
i (8 srefmainfresources Polling Information BFHE
é- g ;r[ftastfrasuurtﬁs Poling Frequency: | 1000 | @ cereric
B ---wowzi\e TransFer.mflow File Age: | o0 ‘ . HTP

[ Ji

2 mappings

File: Mame Filter

L= sre ) o s
[ mle-project xml File Mame Regex Fiter: ‘ | @ % -
. =
12 flowref @
2% helloworld N C)rors
bj http-security_Filer 0 quorte
=
= imap
RMI
= jdbe @
2 jms [B] Redlis (streaming)
12 mule-activit TR
I rir 4 =
i | > % Scopes
O Outline 52 = O (24 Companents

@ (55 Transformers
ance| -1
(= Fikers
s = Flow Conrol

% Error Handling
(25 Cloud Connectars

Message FIowJ Global Elements | Configuration XML
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3. Foridentification or display purposes, we drag the Echo component from the palette
and drop it on the canvas. Change the Echo component name to File Transfer to

Specific Folder.

% Mule - file_transferfflowsiFile Transfer.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help

=% database A~

=2 echo
=R file_transfer
=) IRE System Library [Jave
=i Mule Runtime [Mule Serve
# srcimainfjava
(2 srcftestfjava
(*# srefmainjresources
(% srcjtestfresources

== Flows
W File Transfer.mhiow flow: File_TransferFlowl B2
(= mappings
(= src
5 mule-project ml o

=2 Flawref
122 hellowarld
1= http-security_Filer

& File File Transfer to Spacific Folder

12 mule-activit

=% nir

O Outline 52 =8

", =

IMessage Flow | Global Elements | Configuration XML

RO B0 R I BE Pim 5 s ee
£ | ke |
[% Packa 2 o Type = 5 |4 *File Transfer 53

ES "~

=0
[ Select

L Endpaints
V'—i Scopes
L Comporents @
[T Echo
[ Expression
[ Flow Reference
B Groovy
HTTP Response Builder
Java
N 2awascrint
N Loger
Python
8 resT

[
0 seript

(55 Transformers
(= Filkers

= Flow Contral
\ Error Handling

{4 Cloud Connectors

sflleRiisg |72 B
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4. To transfer a file to a specific folder, drag the Choice Router or Flow Control. In
the Choice Router, you can define the condition. If the condition matches with the
expression, the flow will be executed.

% Mule - file_transferfflowsiFile Transfer.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help
iMrEHBEE RS- 0-Q THE @y g Gt el
£ | B Mle |
[% Packa 2 o Type = 5 |4 *File Transfer 53 =0
&
=
=% e —]
= database ~
[ Select
-
bd echo L Endpaints
(== file_transFer =
=) IRE System Library [Jave L Scopes
=i Mule Runtime [Mule Serve l'zicamponents
2 sremanjiava e
(2 srcftestfjava Flovs: File_TransferFlowl B2 B
Fileers
(*# srefmainjresources =
[ srcjtestiresources (7% Flow Control g
B = Flows al
w File TransFer.mflow .
- Chice
(= mappings -
(= src g Collection Aggregatar
) E mule-praject.xml —» —» - Fault Collection Splitker
1= Flowiref | | File File Transfer to Spacific Folder Choice: 1 Custam Agareaatar
12 helloworld
12 http-security_fiter > First Successful
= Message Chunk.
Aqgagregator
- Message Chunk
& mule-activii Splitker
1= nir > Resequencer
< | >
o = = Round Robin
5F outline 52 8
Splitter
o =
\ Error Handling
< | 3| k£ Cloud Connectors
IMessage Flow | Global Elements | Configuration XML

&a|f ielleRus 58
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5. To set the destination target, drag three File Endpoints from the palette and drop
them on the canvas, as shown in the following screenshot:

% Mule - file_transferfflowsiFile Transfer.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help
M EHRE B0 Qi EG- ™ @l )
£ | e |
[% Packa 2 o Type = 5 |4 *File Transfer 53 =0
5
E% " |
= database ~
5= dropboxdemo [ Select
-
bd echo L Endpaints 0
(== file_transFer
r J mﬁjax
B JRE System Library [ 1o Flovs: File_TransferFlowl B2
= Mule Runtime [Mule Serve ) oatabase
(# srcfmainfjava o
(2 srcftestfjava
(*# srefmainjresources » Orie
[ sroftestfresources File @ Generic
B = Flows
& HTTP
\;2 File TransFer.mflow .
(= mappings
o 3 . & o
==
- Fil
1= Flowiref | | File File Transfer to Spacific Folder Choice: e
12 helloworld ) POPS
=2 hitp-security_Fier efault 0 quartz
& =
= ims e [E rtedis (3treaming)
12 mule-activiti (= Eadd
#-15 iie . =
_ | i -l V'—ﬁScupes
BF outline 57 =g [ Components
(55 Transformers
— - (= Filers
= ~ = Flow Contral
- n’ L Error Handling
< | » k% (loud Connectors
IMessage Flow | Global Elements | Configuration XML
s feR g s B

& Input
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6. To configure the Choice Router or Flow Control, double-click on it. Here, you can
see the When partition; this is our condition area. If the condition is true, it will
execute; for example, in the condition /shiporder/shipto/city="'Ahmedabad’,
shiporder is a tag which is used in the XML file shown in the following screenshot:

Vule JilestransieniflowsiBil % pattern Properties

ifrE@e -0
£ | e |

B%
3'7‘] ajex
37‘1 allrouter
1= catchexcaption
B o
=522 File_transfer
= IRE System Libr | Flow:
= Mule Runtime [
58 srcjmainfjava
(*# sreftestfiava
[ srcfmainjresoun
[# sreftestiresoure
1= (= Flows
S File Transfer

u mule-praject.=m
& fileer
12 hellomule
[=% nametransfer
=
1= spellcheck
i spring
1= testtransformer
[ transformer
12 twiter 2l
b‘J twilterintegration
12 webservice-cxf

SRR

RN

B

|

(= mappings
= e ¢

Choice

Routes messages based on expressions,

” —_—
=33 1 =B L Choice Properties | Documentation |

XL LEX

=0

“when

ship
JIshiporder/shiptojcity="Banglare'
Default

medabad

Route Message to
[= 8
B File:
[= o

Message Flow | Global Elements | Configuration XML

[ Select

L Endpoints
l% SCopeEs
L% Components
(55 Transformers
Lo Filters
= Flow Control @
Al
- Chaice
Collection Aggregator
- Collection Splitter
Custom Aggregator
- First Successful

Message Chunk
Aggregator

" Message Chunk Spiitter
11| Resequencer

" Round Robin

~ Splitter

g4 Errar Handing
L% Cloud Connectors

_The AU,

e B eRn - = |
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7. This is an XML file, which is used in the Input folder.

dersData\lnputlahme dabad.xml - Notepad++

File Edit Search Wiew Encoding Language Settings Macro Run  TextF:  Plugins  Window 4
o & GG 4 hhoe hy @x BE S1[(HE 6 EAVERGY
e S 1 | R BSRERERll B ahmedabad ami I
1 “2¥ml wersion="1.0" encoding="UTF-8" 2>
2
3 Ghlpalrder ¥lns:xzi="http://www.w3.org/2001 /XML Schema-instance" orderid="555-66-7777">
4 <orderperzon>Derek Adams</orderperson>
5 ] «<shiptox
3 <namerAttune Infocom</ nawe:
7 <address>123 Aakruti</address>
) <oityrAhmedabad</city>
a <oountry:India</ country>
10 P </shipto>
11 Gl citemw
1z <title>Laptop</ticle>
13 <note>Some piece of Mac crap!</notex
14 “ouantity>la/gquancitys
15 <price>30000.97</prices>
LE o < itewm>
17 = citem>
18 <title>Memory Chips</title>
19 <note>l GB</note>
20 <ouantitys>4</gquancitys
21 <price>49333.99</price>
23 r < itewm>
23 - </shiporder -
24
extensible Markup Language file length : 588 lines : 24 ln:3 Col:7 Sel:n Dosiwindows ANST as UTF-G NG
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8. Double-click on the first File Endpoint to configure it. In the same way, you can
configure the other two File Outbound Endpoints, one for the BANG folder and the
other for the other folder.

File  Edit

Mavigate Search  Project

File (Outhound Endpoint)

i =] H -
- EH @ -0 @ This clement must have al attributes for one of sets:{path] or [address] or [ref]
£ | e |
=
f8 Packa 22Tz Tvpe 1 aeneral | advanced | References | Documentation | =
=% | oisply Filter:
|
= database A | | oisplay vame: [Fle |
&7‘1 dropbozderno k Select
= Path Information =
bd echo L Endpoints 0
= == file_transfer Path: | ‘D
= JRE System Library [ Jave ) roax
= Mule Runtime [Mule Serve Qutput Patterm: | ‘ ) oatabase
2 srejmainfiava -
<2 srcftestfjava
[ srejmainjresources E Browse For Folder (= L
[ srcjtestiresources @ Generic
B = Flows
. HTTP
- w File TransFer.mflow .
- mappings Owa
; i -~
(= src (L) Newspring ~ QJMS
N PA— = 3 ordersbata
. Jetk
[ Flawref S e @ =
2 heloworkd 1 Sl 2 2 rors
J . AHI
2 hitpesacurity_Fiker "
i &2 8ane 0 quartz
2 b D Other = [-=- L
T ms < ”" 2 [E3] Redis (Streaning)
12 mule-activiti
= i . Folder: | BHD ‘ =
< L | | % Scopes
EE Outline 52 =B —] [ Make New Folder ] L oK ] [ Cancel ] %Components
(55 Transformers
@
- nnone [ Filers
o m _Jul (= Flow Cantrol
o : L %Error Handling
< i} e % Cloud Connectors
Message FIowJ Global Elements | Configuration XML |
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9. Inthe Choice Router, you need to add an attribute evaluator="xpath" after the
expression attribute to read the XML tag, as shown in the following screenshot:

ansfer/flows/File Transfer.mflow - Mule Studio

File Edit Source Mawigste Search Project Run Window Help
mine OiH-0-Q HEG @ AR L SRR G R
£ | e |
[% Packa 2 o Type = O | [ File Transfer £2 =0
&
= <)==€>> o 1 <?xml wersion="1,0" encoding="UTF-5"7>
- Ju
= database ~ ? . .
37-1 dropboxdemo = 3% arile xmlns:file="http:/ /vww.mulesolt. org/schema/mule/file” xmlns="http:/Swww.mulesoft.o
=2 echo 78 <flow name="File TransferFlowl" dociname="File TransferFlowi"s
b‘l file_transfer =] <file:inbound-endpoint path="D:\0rdersDatalInput™ responseTimeout="10000" docina
ﬂ_JRESystamLihrary[jav, =l <echo-component dociname="File Transfer to Spacific Folder"'>
= Mule Runtime [Muls Serve 10= <choice doc:name="Choice™s
8 srefmainfjava 11 <when expression="/shkiporder/shipto/city="'Ahmedabad'"
(2 srcjtestfiava 12= <processor-chaine
13 <file:outhound-endpoint path="D:\0rdersDatal Qutput AHD"™ responseTime
(# srcfmainfresources -
[ srcjtestresources 1 </processor-chain>
B flows 15 </ when>
w File TransFer.mfiow 16= <when expression="/shiporder/shipto/city="Banglore'" evaluator="xpath">
(= mappings ' 17= <processor-chaine
= src 13 <file:outhound-endpoint path="D;\0rdersPata\Oetput|BANG" responseTim
5 mule-project ml 13 <fprocessor-chain>
& owref 20 </ whens
12 helloworld L <othervise>
12 http-security_fiter 22€ <processor-chain>
= imap 23 <file:outhound-endpoint path="0:\0rdersbatal0utput|\0ther” responseTi
ﬁ jdbe 2% </processor-chain>
g jms 25 </otherwiser
12 mule-activiti & </choice>
SRS e w27 </Elows
] | > 28 </mule>
= 23
B outine &7 =
o
o = =
=
< | 2
IMessage Flow | Global Elements | Configuration XML
o* (€] muleFowchaice fwhen s B
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10. To deploy the application code in the Mule server, go to Run As | Mule Application,
and the Mule Server will deploy your application.

transfer/flows/File Transfer.mflow

& oo
=522 File_transfer

= JRE System Libr | (0w File_TransferFlowt B2

Debug As
Profile As
Team
Compare With
1 Replace With
) Mule Management Consale
F 7] cloudHub

Properties Alt+Enter

File Edit Source Refactor Mawigste Search Project
HrHBE %0 G (E G-
£ | B Mle |
[#pid il = O || W *File Transfer 22
B%

5'7‘1 ajex

_jj allrouter

12 catchexcaption

= Ml Hew
2
[ grgf  OpEn F3
[ sy Open With
g ShowIn Alt+Shift+
== Floy
. =| Copy Ctrl+C
= map oo CopY Qualified Name
= src| [ Paste Chrl+y
B mul 5% Delete Delete
12 fiker
12 hellomy  Buid Path
=2 nametr,  Refactor Alb+Shift+T
J
b;d TP | o
1= speliche }'
2 spring |2 Export
i)
b;d testtral <5 pofresh =
bJ transfo Assign Working Sets. ..
== twiter
=2 twiteriy  Validate

3
3
3
3
3
3
3

Run Window Help

=2

-

sfer to Spacific Folder

—

Alt+shift+x, R

Run Configurations. ..

Choice

!
€.

File

File

File

uration XML
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efault———

=08
[ Select

L Endpoints

Eﬁ SCopes

L% Components

(55 Transformers

Lo Filters

= Flow Control @
Al

- Choice

Collection Aggregator
Collection Splitker
Custom Aggregator
First Successful

Message Chunk
Aggregator

Message Chunk Splitter
7 Resequencer
Round Robin

Splitter

L4 Errar Handing
L% Cloud Connectors

=B e B ©n
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Once your application is successfully deployed, you can see the log on the console. All files are
transferred to that particular directory.

If your application code is successfully deployed, you will see the message Started app
'file transfer' onthe console.

File Edit Mavigate Search Project Rum  Window Help

- (B O-Q- @E % G-

5 [ e |

Gl console £ G pH |2 &) = f5-77%

File Transfer [Mule Application] C:\Program FilesiJavaijregibintiavaw.exe (Jan 3, 2013 4:01:43 PM) =
createMultipleTransactedReceiver alf| Ju
connected=true
supportedProtocols=[file]
serviceOverrides=<nonex

H

INFO 2013-01-03 16:01:47,406 [main] org.mule.lifecycle.ibstractLifecycleManager: Starting connector: connector.file.mule

INFO Zz013-01-03 16:01:47,421 [mwain] org.wule.lifecycle.ibstractlifecycleManager: Starting model: muledystemModel

INFO 2013-01-03 16:01:47,421 [main] org.mule.construct.FlowConstructlifecycleManager: Starting flow: File TransferFlowl

INF2 2013-01-03 16:01:47,421 [main] ord.wule.processor.dedaitagelifecyclelanager: Starting service: File TransferFlowl.:

INFO Z013-01-03 16:01:47,421 [main] org.wule.component.ComponentLifecyoleManager: Starting component: coxmpohnent. 777207

INFO 2013-01-03 16:01:47,437 [main] org.mule.transport.file.FileConnector: Registering listener: File TransferFlowl on e

INFO 2013-01-03 16:01:47,453 [wain] org.wule.lifecycle.ibscractlifecyeleManagyer: Initialising: 'null'. Object is: FileMe

INFO 2013-01-03 16:01:47,453 [main] org.mule.lifecycle.ibstractLifecycleManager: Starting: 'null'. Chject is: FileMesaac

INFQ 2013-01-03 16:01:47,453 [mwain] org.mule.module. launcher.application.efaultMuledpplication: Reload interval: 3000

INFO 2Z013-01-03 16:01:47,453 [main] org.wule.module.management . agent . WrapperManagerigent: This JVM hasn't been launched

INFO 2013-01-03 16:01:47,515 [main] org.mule.module.management.agent.Jmxigent: Attempting to register service with name:

INFO 2013-01-03 16:01:47,515 [main] org.mwule.mwodule.management . agent . JoxAgent: Registered Endpoint Service with nsme: My

INFO 2013-01-03 16:01:47,515 [main] org.mule.module.management .agent.Jmxhigent: Registered Connector Service with name M

INFQ 2013-01-03 16:01:47,531 [wain] org.mwuale.DefaultMuleContext:

B R R AR T T e

# hpplication: file_transfer *

* 03 encoding: CplZ52, Mule encoding: UTF-8 *

* *

* Agents Running: *

* JME Rgent *

R R T T

INFO 2013-01-03 16:01:47,531 [main] org.wmule.module. launcher.DeploymentService:

+ Started app 'file_transfer' +

INFO 2013-01-03 16:01:48,453 [[file_transfer].connector.file.mule.default.receiver.01] org.mule.transport.file.FileMess:¥

< >

s =
slaRus ;=@

Inpu [N
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You can see that each file is transferred to a specific folder in the following screenshot:

File Edit Mavigate Search Project Rum  Window Help

e (B0 Q- BE- - O -Gl wme o

| ke |

] conscle £ X o | Ex Eﬂ‘ElEl fa [5=-=2

=

- -
-~
ileMessageReceive; Lock obtained on file: D:%OrdersDaca’ Inputhother.xml Al Ju

nt:

nc:

nc:

ractLifecycleManager: Initialising: 'connector.file.mule.default.dispatcher.21845470'. Object is: FileMessageDispatcher
ractlifecycleManager: Initialising: 'connector.file.mule.default.dispatcher.5174532' . Object is: FileMessageDispatcher
ractLifecycleManager: Starting: 'connector.file.mule.default.dispatcher.21845470'. Cbject is: FileMessageDispatcher
ractlifecycleManager: Starting: 'connector.file.mule.default.dispatcher,5174832' . Object is: FileMessagelispatcher

3 nglore
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You can see that the first XML file is transferred to the first destination folder:

& D:\0rdersData\0utput\AHD M=
File  Edit View Favorites Tools Help #
G Back - Q l} p Search E— Folders '

address |2 DiyOrdersDatalOutpUE AHD > E

ahmedabad
File and Folder Tasks 2 <@ KL Document
= | 1KB

fﬁ Make a new folder
& Publish this folder o the
web

2 share this Folder

Other Places

I Output

(5} My Documents
I=) Shared Documents

i$ My Computer
g My Network Places

Details
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The second XML file is transferred to the second destination folder:

File Edit Wiew Favorites  Tools  Help ;#

@Back - O ﬁ pSBarch [E Folders - @ Folder Sync lj'

Address |[5) Da\OrdersDaka\QUEpUHBANE "‘ &

. o banglare
File and Folder Tasks ; #ML File
1KE
) Make & new folder

& Publish this Folder ta the
Web

led Share this Folder

Other Places

[ Output

My Documents

i My Computer

% My Metwork Places

Details

BANG

File: Folder

Date Modified: Today, Januaty
03, 2013, 4:01 PM

& BANG N Mule -
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And, the third XML file is transferred to the third destination folder:

EEX

Flle Edit Wiew Favorites Toaols Help ,'

eBack - _/ 1? /.-\’ Search W= Folders - @Ful\jersync ﬁ;

address [ DifOrdersData\Output|Cther = E

- T other
File and Folder Tasks e ﬁJ ML File

29 Make 2 niew falder
& Publish this Folder ta the
Web

led Share this Folder

Other Places

& Cutput

£} My Documents

j Iy Computer

\g My Metwork Places

Details

Dther

File: Folder

Date Modified: Today, Januaty
03, 2013, 4:01 PM

_
!4 start M. v | @ FleEndpoint e | M Mule-File_tran... | T che icoe | W Other [ W mude-fietran.., &5 %S 4

Sending messages asynchronously using the

AJAX Endpoint

AJAX stands for Asynchronous Java and XML. The AJAX connector allows Mule actions to be
sent and received asynchronously to and from the web browser. We will see how to use AJAX
Endpoint in this recipe.




Endpoints

Getting ready

In this section, you will see a Google spell check example and how it works. Here, we use the
HTTP Endpoint, the AJAX Endpoint, the Echo component, an Object to XML transformer, and
the XSLT transformer. In this example you will see how to configure the AJAX component.

1. Open Mule Studio and enter the workspace name as shown in the following screenshot:

5%

% Workspace Launcher

Select a workspace

Mule Studio stores vour projects in a Folder called a waorkspace,
Choose a workspace Folder to use For this session,

vl l Browse. ..

Warkspace: | hiuleC ookBool]

[JUse this as the default and do nat ask again

I K H Cancel ]

2. To create a new project, go to File | New | Mule Project. Enter the project name
called AJAX and click on Next and then on Finish. Your new project is created. Now

you can start the implementation.

% Mule - Mule Studio
Fi Edit Source Refactor Mavigate Search Project Run Window Help

129 Java Project

¥ Project...

Open File...

i Mapping Flow
0 Mule Flaw
Y Package
(& Class
& Interface
& Enum
(@ Annotation
4 Source Folder
45 Java Working Set
(¥ Folder
[ Flle
[Z] Untitled Text File

2 Refresh Fs

Convert Line Delmiters To

Swikch Workspace

Restart
[ Example.

23 Impart... .
LA Export... % Other... Chr+N

1 FlowRef.mflow [FlovreFiflows]
2 package html [activity/srcimaini...]

3 Activity.mflow [activity/flows]

4 StringTohumber.java [usdconwerterf...]

Exit

s [l e@uld

f e Acthora.. | i untitled - Paint W mue o LIRS 1 AEEmet

o —
i4 start 3 EchoE
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How to do it...

In the

following section, you'll see how the spell check example works, and you will also see

how to configure each component in flow.

1.

Create a folder inside src/main/app called docroot as shown in the following
screenshot. Inside that folder, create an XML file called SpellCheck.html. In this
file you have to create an HTML page, which will be displayed on the browser. We call
the JavaScript function, cal1Echo, through the onkeyup function.

% Mule - ajax/src/mainfapp/doocroat/SpellChecker. html - Mule Studia

File Edt Source Refactor Mavigate Search Project Run Window Help
i o B0 Q- I BE® - ™ G-
5 [ e |
[ packa £2 - e mype | = O [E spelichecker.html 2 =0
=
ER- 1 <!DOCTYPE html PUBLIC "-//U3C//DTD HTHL 4.01 Transitional//EN" "http://www.wS.org/TR/htm
2 Ju
] TDJ ajax 2 27 <html>
[+ =), IRE System Library [ 1avaSe 2 <head>h veont ont R Mbatnbnl s o rero-gssin
-4 Mule Runtime [Mule Server © <meta http-equiv="Content-Type" content="text/ 4 charset= - -1
. 5 «titlerijasx Spell Checker</titlex
[ srcjmainfiava B - i _— N . )
(# srchtest/iava <script type="text/javascrip sro="mule-resource/js/mule. js"-</scripo:
; 7
[ src/mainfresources . - o
[ srchtestjresources <script EYpE— ext/javascript'>
S flows 1§ function callEcho()
S adsx.mlow ¢
) 11 var data = new Object():
(&= mappings
G sre 12 data.phrase = document.getElewentById(' txcl'].value;
& main 1‘3‘ mule.rpe ("/services/echo”, data, callEchoResponse):
== app 4 '
= & doocroot 12
|21 spelichecker html .
¥ e o 1; function callEchoResponse (message)
mule-app.prope ¢
ule-degloypre 18 document. getElementByld ("response”] . innerHTHL = "<b>Response:énhsp:</h>" + message.d
(= test o
21 </script>
B mule-praject.xml
5 2 datshase ‘22132 .
2 12 dropbodemo |</bead>
b2 arhn M| 24% <bady>
< | > 25 <input type="text" id="ixt1" onkeyup="callEcho()" />
26
2= outline 52 B~ =0
[# poctype:html 28 <div id="responser</divi
&) html 29
30 </body>
31 </htmls
3 ' :
i speliChecker .htm - ajax{srejmainfappidoncroot Ba s B

| T Chapter4-Mic.., | G m

This is a SpellcCheck.html file; we have to put this file inside the src/main/app/
docroot location

<!DOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/TR/htmld/loose.dtd" >

<html>

<head>

<meta http-equiv="Content-Type" content="text/html;
charset=I50-8859-1">

<title>Ajax Spell Checker</title>

<script type="text/javascript" src="mule-resource/js/mule.js"></
scripts>
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<script type="text/javascript"s>
function callEcho()
{
var data = new Object () ;
data.phrase = document.getElementById('txtl') .value;
mule.rpc (" /services/echo", data, callEchoResponse) ;

}

function callEchoResponse (message)

{
document .getElementById ("response") .innerHTML =
"<b>Response: &nbsp;</b>" + message.data + "\n";

}

</script>

</head>

<body>

<input type="text" id="txtl" onkeyup="callEcho()" />
<div id="response"></div>
</body>

</html>

2. Create a transform.xsl file inside src/main/app; this is how it will look:

% Mule - ajaxisrc/main/appitransform,xsl - Mule Studio

Fille Edt Source Mavigate Search Project Run Window Help
M- HEE $ 0 Q- BEG-  ®F-im B8 § e
= e
{5 packe 2 T: Type =0 SpellChecker.html w Ada %] transform,zsl £ = (][
0 & 7|i 1 k7onl version=v1.0" encoding="utr-ar o
o . —ng_ gn Ju
s .bJ o & i <XT1-?EY15?’;?ECE 'jjtsnjnj‘ o D/IBBQ/XSL/T £ "
i RE System Library (1302 xmlnsixsl= DWW WS L 0L g ransform"s
B Mule Runtime [Mule Serve 4
5= <xslitenplate match="/":-
2 srefmainjjaia = —mgn —ngn —ryn —ryn
5 srcjtestiiova [ <spellrequest textalreadyclipped="0" ignoredups="6" ignoredigits="1" ignoreallcaps="1
7T <text>
[ srefmainjresources . "
[ srejtestiresources =] /<xsl.value—uf select="map/entry/string[2]" />
= Flows 2 </ TERTH
& mappings 10 </spellrequests>
& s 11 </xsl:template>
(= (= main ij
i 14 </xsl: lesh
5 doncront </xslistylesheet>
W st
mule-app.pro
mule-deploy.|
X transform, sl
(2= test
B mule-project.xml
2 database
lpd dropboxdemo
2 echo
#14 file bransfer L
< | =
0% outine 5% B~ =0
22 xml
[&] usl:skylesheet wersion=2.0
< N
Design | Saurce
i 22 sl £ | Wiritable Smart Insert | 111 : s EeR ®ag s B
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The transform.xsl file provides instructions for extracting data from incoming
messages and translating that data into a form that applications can digest.

<?xml version="1.0" encoding="utf-8" ?>
<xsl:stylesheet version="2.0"
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform">

<xsl:template match="/">
<spellrequest textalreadyclipped="0" ignoredups="0"
ignoredigits="1" ignoreallcaps="1">
<text>
<xsl:value-of select="map/entry/string[2]" />
</text>
</spellrequest>
</xsl:template>
</xsl:stylesheet>

To create a flow, go to the AJAX . mf1ow file. Then, go to the Global Elements tab;
click on Create and go to Connectors | Ajax, and then click on OK.

8 % Choose Global Type

Choose Global Type

Chaose the type of global slement ta create,

Fiter: |

i il %0

£ | B Mle |

[% Packa 2 o Type =0
E%

E\b"a]ax By

B JRE System Library [Jave
= Mule Runtime [Mule Serve
(*# srcfmainfiava
([ srcjtestfiava
(# srefmainjresources
[ srcftestiresources
(= Flows
(= mappings
B src
=2 main
(== app
(= doocront
W nanml
mule-app pro
mule-deploy.|
|¥] kransform.xsl
(= test
m mule-praject.xml
1= database
'_"7‘1 dropbozxdemo
122 echo

#172 il fransfer

73

| k3

O Outline 52 R =

L% Cloud Connectors
l'ti Global Endpaints
(&4 Global Configurations
D Component configurations
lli- Error Handling
£k Connertars
Ajas
) atobase
FTP
B File:
B cmai
8 e poling
@ treiHTTRS
O mep
8 ey
0 rors
a Quartz
RMI
SFTP
SMTP
8 a3
ﬁ Servlet
8 Tcrpling
une
2w
8 wms

3

v

@

‘5 start

IMessage Flow | Global Elerments | Configuration XML

Ju

Edit

Delete
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4. To configure the AJAX connector, enter the server URL http://127.0.0.1:8090/
Ajax in the Server URL: field. In Resource Base, enter the . html file path, which is

located at src/main/pp/docroot.

% Mule - ajax/flows/A

ira- %50
£ | e |
[% Packa 2 o Type

E%
E\b"a]ax By

= JRE System Library [Javz
= Mule Runtime [Mule Serve
(*# srcfmainfiava
([ srcjtestfiava
(# srefmainjresources
[ srcftestiresources
(= flows
(= mappings
B src
=2 main
(== app
(= doocront
0 azns.ml
mule-app pro
mule-deploy.|
|¥] kransform.xsl
(= test
u mule-praject.xml
1= database
Jj‘] dropbozxdemo
122 echo

#172 il fransfer

O Outline 52

I8y % Global Element Properties

Ajax

Connector configuration For Ajax endpoints.

- =]

[ Disable Reply To ©

Settings

p—— S =7
General | Timings | Security | Documentation | o
Generic
Ju
Mame: ‘ Ajax
Server URL: [ http:1127.0.0,1:8090/ Ajax |
Resource Base: o srcfmainfappfdocroot Edit
Delete

Lag Lewel: ‘ 0

References Threshold: | 1000

150N Cammented @

IMessage Flow | Global Elerments | Configuration XML

186



5. Go to the message flow, drag the AJAX Endpoint from the palette, and drop it on

the canvas.

X.mflow - Mule Studio

Chapter 4

File Edit Mavigate Search Project Rum  Window Help

RO B0 R I BE Pim 5 s ee
£ | ke |
[% Packa 2 o Type =0 Spellchecker html O gy B2 K| transform,xzsl
ES "~
EE=S ajax ~

= JRE System Library [Javz
= Mule Runtime [Mule Serve
(*# srcfmainfiava
([ srcjtestfiava
(# srefmainjresources
[ srcftestiresources
(= flows
(= mappings
Bh = src
=2 main

(== app flow: AAxFlowt B
(= doocroot

0 azns.ml
mule-deploy.| Ajax
|¥] kransform.xsl
(= test
m mule-praject.xml
1= database
3'7‘] dropbozxdemo

2 echo

#172 il fransfer )
<) 3
O Outline 52 = =8

IMessage Flow | Global Elements | Configuration XML

[ Select

L Endpaints
) niax
) oatabase
[= [l
[= L0
@ Generic

(55 Scopes
Async
Composite Source
[ Flow
Fareach
] Message Envicher
el
= B Flow
L4 Comporents
(55 Transformers
(= Filkers
= Flow Contral
\ Error Handling
{4 Cloud Connectors

=0

&
©

©
Bl =]

sl eR s
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6. Double-click on the Ajax Endpoint to configure it. You have to enter a channel path,
/services/echo, the same path which you have assigned in the SpellCheck.
html file. Go to the Reference tab, select the connector reference name and click on
the OK button.

% Mule - ajax/flows/A 8% % Endpoint Properties

it-EHBE B0
£ | e |
[% Packa 2 o Type
E% ]
EE=S ajax b
= JRE System Library [Javz
= Mule Runtime [Mule Serve
(*# srcfmainfiava
([ srcjtestfiava
(# srefmainjresources
[ srcftestiresources
(= flows
(= mappings
B src
=2 main
(== app
(= doocront
0 azns.ml
mule-app pro
mule-deploy.|
|¥] kransform.xsl
(= test
u mule-praject.xml
1= database

Ajax (Inbound Endpoint)
The Ajax Endpoint allows Mule events b be sent and received asynchronously o and From the web browser,
- |m\| Advanced |Wl Documentation | = o
Glabal References Filter: l:l
Ju
Connector Reference: ) Ajax v &2 i, Skt
Endpoint Reference: A g Enclports -
Transfarmers References: Request m i
Global TransFormers:‘ vl! * ©Poatobase
Transformers to be applied: a FTP
EEZ =
@ Generic
@
AP
(55 Scopes ©
Async
) Composite Source
[ Flow
Fareach
] Message Envicher
el
= B Flow
L4 Comporents
(55 Transformers
[ Filers
= Flow Contral
\ Error Handling
{4 Cloud Connectors
IMessage Flow | Global Elements | Configuration XML
B eRusg s B
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7. Drag the Object to XML transformer from the palette and drop it on the canvas. It is
used to convert a JavaScript object to XML.

X.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help
M EHBE  $ 0 Q- (EG S i ® GG
£ | e |
[% packa 2 o Type =0 Spellchecker html O gy B2 K| transform,xzsl =0
&
-
e % |
B ajax ~
= JRE System Library [Javz [; Select
= Mule Runtime [Mule Serve g Endponts
(8 srefmaingjava =
[ srcftestfjava 153 Seopes
(# srefmainjresources L Comporients
[ srcftestfresources (5 Transformers @
(= s [0 Miessade Froperties
(= mappings
= s B tessege toHTTE
=2 main o .
onga
== app flow: AdaxFlowt B2
(= doocroot [0 object to Byt Array
W aanml [0 Obect ko HTTP
mule-app.pro » Request
mule-deploy.| Aja Obgect o XML B0 obect o 350N
|¥] kransform.xsl ”
5 test . B0 object to Imshessage
B rmule-project xml B0 otject ta MIME
J
b.; database 25 Obiect to String
=7 dropboxdemao .
2 echo [0 Obiiect ko XML
(-T2 filr transfer b r
> The Object to XML
= = Transformer converts a Java
o- i - = bject ko an kML
= Cutline 52 =] ob
e representation using Batream.
[ B
(= Filers
= Flow Contral
L Error Handling
{4 Cloud Connectors
IMessage Flow | Global Elements | Configuration XML
sflleRiisg |72 B
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8. Drag the XSLT transformer from the palette and drop it on the canvas.

X.mflow - Mule Studio
File Edit Mavigate Search Project Rum  Window Help

M HED i $-0 Q- 8@ i®9- ® SRR RN

e

[% packa 2 o Type =0 Spellchecker html O gy B2 K| transform,xzsl =0

5
=
% |
2= ajax ~
= JRE System Library [Javz [; Select
= Mule Runtime [Mule Serve g Endponts
(8 srefmaingjava =
[ srcftestfjava 153 Seopes
(# srefmainjresources L Comporients
[ srcftestfresources (5 Transformers @
(= flows — =
(= mappings (] Property
Bh = src
=2 main
(== app fow msxFlowl B2
(= doocroot [0 seriet
W ol B0 serislizable to Byte
mule-app.pro Array
mule-deploy.| Afax Cormvert Js Object to XML wsLT [ Session varizble
|¥] kransform.xsl
Set Payload
(= test o
B mule-project.xml [0 string to Byvte Arvay
J
bd datsbase [0 string to Email
i dropboxdemo
= hp B0 Transformer
& echo Reference

%

#172 il fransfer

[ variable
B0 #ML to Object
Bo s
(= Filkers
= The XSLT Transofrmer will
Flodt ansform #mL using ¥5LT
L Error Handling
{4 Cloud Connectors

Wl

O Outline 52

IMessage Flow | Global Elements | Configuration XML

Fflie@ig 78
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9. Double-click on the XSLT transformer to configure it. In XSL File:, enter the path of
the .xs1 file, which is located in src/main/app and click on the OK button.

miley ¢ pattern Properties

File Edit Mavigate Search Praoject
. X5LT
: - [E] & : -
i [‘31 @ ﬁ‘ o The #5LT Transofrmer will transForm XML using ®5LT.
£ | e |
= ——— =
{8 packa 22 T TYPSW Hf ["ceneral | advanced | Documentation | =
& o @
=5 Display Filter: v
)
= A isplay Name:
== ajax A Display #LT
B JRE System Library [Javz [; Select
3 HALT
= Mule Runtime [Mule Serve gy Endpaints
(*# srcfmainfiava #5LT Content:
[ srcjtestfiava Faseopes
(# srefmainjresources Qﬁ Components
[ srfrestiresources (5 Transformers @
(= Flows — =
(= mappings m Property
=k = src
0 seript
Serializable to Byte
Array
mule-deploy.| [ sessian variable
|¥] kransform.xsl ¥5L File:
B Set Payload
& L)l Emsers
B rue-praject.xml Qutput Encoding: w ‘ [0 string to Byte Array
il
bd database [0 string to Email
“i= dropboxdemo
= hp B0 Transformer
bd echo N Reference
1% file: b Fr B
E == file transfer g g variable
— = #ML ko Object
B2 outine 52 ¥ =g 0 Cbjedt
@ HELT
[ Filkers
P — = Flow Contral
% Error Handling
(25 Cloud Connectars
Message FIowJ Global Elements | Configuration XML
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10. Drag the HTTP Endpoint from the palette and drop it on the canvas.

% Mule - ajaxiflowsf)

File Edit Mavigate Search Project Rum  Window Help
CrHBE H- 0 (EE- @ w5 e
£ | e |
[% Packa 2 o Type =0 Spellchecker html O gy B2 K| transform,xzsl
ES "~
EE=S ajax ~

= JRE System Library [Javz
= Mule Runtime [Mule Serve
(*# srcfmainfiava
([ srcjtestfiava
(# srefmainjresources
[ srcftestiresources
(= Flows
(= mappings
B src
=2 main
(== app
(= doocront
0 azns.ml
mule-app pro
mule-deploy.|
|¥] kransform.xsl
(= test
u mule-praject.xml
122 database
3'7‘] dropbozxdemo
122 echo

1= file Fransfer

flow: AIAxFlowt B

& . @

Canvert Js Object to XML

O Outline 52

W, m = m

IMessage Flow | Global Elements | Configuration XML

e

=0
5
[ Select

L Endpaints
) niax
) oatabase
[= [l
[= L0
@ Generic
@

s
[ R

®ILT

HTTP

D quart=
@D et
[E rtedis (3treaming)
SFTR
% Scopes
L4 Comporents
(55 Transformers
(= Filkers
= Flow Contral
\ Error Handling
{4 Cloud Connectors

el ©ag = B

192




Chapter 4

11. Double-click on the HTTP Endpoint to configure it, and in the Host: field enter the

spell check API link. Select the POST method.

\!‘Mule jaxiflowsiAJAXmIloY ¢ [ndpoint Properties

i EH@E %0

£ | ke |

[% Packa 2 o Type =0
E%

E\b"a]ax By

= JRE System Library [Javz
= Mule Runtime [Mule Serve
(*# srcfmainfiava
([ srcjtestfiava
(# srefmainjresources
[ srcftestiresources
(= flows
(= mappings
B src
=2 main
(== app
(= doocront
0 azns.ml
mule-app pro
mule-deploy.|
|¥] kransform.xsl
(= test
u mule-praject.xml
1= database
3'7‘] dropbozxdemo
122 echo

#172 il fransfer

O Outline 52

HTTP (Dutbound Endpoint)

The HTTP Endpoint allows Mule application to connect to web resources through the HTTR transport pratocal.

This endpaint can alsa implemant security through HTTPS.

General | advanced | References | HTTP Settings | Documentation |

=1

Display

Display Mame: ‘ HTTP

Exchangs Patterns

O one-way (3 request-respanse

Basic Settings
[JEnable HTTPS @
Enabling HTTPS will require configuring a HTTPS Connectar

Host: | e, google. com/tbproxyfspellrlang=en ‘
Port: o[ 80 |
Path: | ‘

|

Method: [POST

IMessage Flow | Global Elements | Configuration XML

Filter:
Ju
[ Select

L Endpaints 0
) niax
) oatabase
[= [l
[= L0
@ Generic

s
[ R

D quart=
@D et
[E rtedis (3treaming)
SFTR
% Scopes
L4 Comporents
(55 Transformers
(= Filkers
= Flow Contral
\ Error Handling
{4 Cloud Connectors
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12. For display purposes, drag the Echo component from the palette and drop it on

the canvas.

mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help

M EHRE i H-0 Q- (EE ®-im i

£ | e |

[% Packa 2 o Type =0 Spellchecker html O gy B2
ES "~

EE=S ajax s

= JRE System Library [Javz
= Mule Runtime [Mule Serve
(*# srcfmainfiava
([ srcjtestfiava
(# srefmainjresources
[ srcftestiresources
(= flows
(= mappings
Bh = src
=2 main

mule-app pro
mule-deploy.|
|¥] kransform.xsl
(= test
u mule-praject.xml

122 database

3'7‘] dropbozxdemo

122 echo

#172 il fransfer

Convert Js Object ko XML

O Outline 52

B 0 BB

<
IMessage Flow | Global Elements | Configuration XML

\X] transfarm,=sl

HWELT

& =

HTTR Echo

=0
5
[ Select

L Endpaints

% Scopes

L Comporents @
[T Echo
[ Expression

[ Flow Reference

B Groovy

HTTP Response Builder
Java

N 2awascrint

N Loger

[
0 seript

(55 Transformers
(= Filkers
= Flow Contral
\ Error Handling
| 14 Cloud Connectors
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13. Now we are ready for the deployment. If you haven't saved your application code, first
save it. After saving your project, right-click on the AJAX .mflow file and go to Run

As | Mule Application.

.mflow - Mule Studio

File Edit Source Refactor Nawigste Search Project Run Window Help
PO B0 EE @ B 5o X
£ | B Mle |
[% packa i1 o Type =0 Spellchecker html W o 52 K| transform,xzsl =0
&
~
=% Y —]
B ajax ~
B JRE System Library [Javz k Select
= Mule Runtime [Muls Serve gy Endpaints
(8 srefmaingjava =
[ srcftestfjava 155 Seopes
## srefmainjresod Mew v L Comporents @
[ srcfrestiresouy [ echo
(= Flows Open =
& mappings Cpen With v [ Expression
B src Show In alt+shift+w ¥ [ Flow Reference
§ & main il B sroowy
(== app
G dof B2 Copy Qualfied Mame HTTP Response Builder
- [ Paste ey ﬁ @ e
mu 3¢ Delete Delete —_— — — [ P
md HML walT HTTP Echo
%] tra Build Path 4
(= test Refactor Alb+Shift+T
m mule-project.x| -,
=g Import...
12 database
J 75 Expart.,.,
o)
bJ echo 4 Refresh F5 [
(Fl IRk fiie_tronster 1 Assign Working Sets. .. [ sriet
B outline 52 Validate
R d 5 1 Run on Server Alt+3hift+%, R e
Debug As 4 = Fil
Profile As » et
e eal Tem » RunConfigurations... = Flow Contral
Compare With 4 \ Error Handling
3 T
Replace With |3/ £ Cloud Connectors
N 2
©) Mule Management Consale jquration XML
- 7] CloudHub ’
0 At -g g R
Properties Alb+Enter




Endpoints

14. If your application code is successfully deployed, you will see the message Started
app 'ajax ' onthe console.

X.mflow - Mule Studio
File Edit Mavigate Search Project Rum  Window Help

ra- BN R RN AR % G

o (@ e |

& Console £ =x EE‘EIE' = w2

AJA&LPﬂu!eAﬁpf\lcgggnJ |'Egrg[vjfi\ﬁeflJava\jreﬁ\bin\iavaw‘exe (Jan 7, 2013 4:28:30 PM) =
|| Ju

b =

INFQ 2013-01-07 16:28:40,302 [main] org.wmule.transport.ajax.ewmbedded. AjaxConnector: Starting: AjaxConnesctor
{

name=Ljax

lifecycle=initialise

this=eflcdb

nunkerCfConcurrentTransactedReceivers=4

createMultipleTransactedReceivers=true

connected=true

supportedProtocols=[ajax]

serviceOverrides=<nonex

INFO  2013-01-07 16:28:40,302 [main] org.mule.lifecycle.ibstractlifecycleManager: Starting connector: Ajax

INFO 2013-01-07 16:28:40,302 [main] org.wortbhay.jetty: jetty-6.1.20

INFO Z013-01-07 16:28:40,474 [main] org.wortbay.jetty: J3ONCommented is deprecated

INFQ 2013-01-07 16:28:40,505 [main] org.mortbay.jetty: Started SelectChannelConnector@1Z7.0.0.1:8090

INFO 2013-01-07 16:28:40,505 [main] org.wule.lifecycle.ibscractlifecyeleManager: Starcing: 'null'. Chiject is: AjaxMessac
INFO 2013-01-07 16:28:40,552 [main] org.mule.DefaultMuleContext:

L R L AT P e s

* Application: ajax

T 0% encoding: CplZS2Z, Mule encoding: UTF-8
*

* igents Running:

- JHE Agent

*
k3
*
*
x

D R R R L T T S LR P e

INFO 2013-01-07 16:25:40,599 [main] org.mule.module.launcher.DeploymentService:

+ 3tarted app 'ajax' +
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Paste this URL in your browser: http://127.0.0.1:8090/Ajax/SpellChecker.html,
and type any word into the textbox. You can see the related search results through the HTTP
response by the Google spell check API.

) search Result X Y [5 %5LT Transfor % Yﬂ AJAX Transpo % VEA]ax Endpoint % YEIMAP Endpoin X v%huw toretriev X Y fjaxspell Che = @’-
€« C | [ 127.0.0.1:8090/4jax/SpelChecker.hitml ve| &

Helloo|
Response: Hello Helli Hell Hallo Hullo

—_—— = — = __ e —
74 Start [ 5 Blogs pastedb. . & ajax Spell Che. .. [T chapter 4 -Mic.. | % Mule Ml c.. | f Mulz Training ® ‘)5 NG did4pM

Using the Serviet Endpoint to listen to
events or messages from serviet requests

Identify the path to the servlet through which the event or message is received. The Path
property can be set from the General tab. We will see each tab that is used in the Servlet
Endpoint. The Servlet Endpoint contains four tabs:

» General

» Advanced

» References

» Documentation
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Getting ready

The General tab contains two fields: one is Display Name: and the other is Path:. The display
name is used for identity purposes, that is, to identify the channel over which your Servlet
Endpoint is going to communicate with the client web page. Here you have to assign the path,
and use the same path for the browser.

 Mule - mail_notification/flows/Mail_Motification.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help
C-E® B RV RS % Endpoint Properties

[ | I e | Serviet (Inbound Endpoint)

[£ Packa 23 T O @ atribute ‘path is reguired =g
P&~ A e

I afex General | advanced | References | Dacumentation
525 allrouter [ select
o] - |
5 E:;chexcapt\on Display Mame! ‘ Servlet ‘ ﬁ SUGESTaTEo00 =
1% file_transfer . ) serviet
e Eeneric
1= filetransfer 8 rest
4 fiker Pathi g | e
= hellorule
bJ mail_natification B FTP
= IRE System Library [ 12va5E- @
=) Mule Runtime [Mule Server 2 . Tetty
- srcfmainfjava
B srcftestiiava [= Eaid
(# srcimainfresources
[ srcftestfresources
B G Flows [ =Bt
3 Mail_Notification.mflow
= mappings
(= sre
- [ mule-project xml
[ nametransfer
122 spate
= spellcheck
B spring
12 testtransformer
[ transformer
12 twiter
b‘J twilterintegration

2 webservice-cxf
® :

Display

% Endpaints 9

[~
v

¥ ||| Message F\ow] Global Elements | Configuration XML

i g loading httpifwmm. .. curentoxsd  (F5 ) @ ¢ o= B @ [ 0 s s B

‘4 start 3 BPM tEndpoint.. | T Chapter - Micr... i untided - Paint
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How to do it

In this section, you will see how to configure the Servlet Endpoint and how to use it.

In the Advanced tab, enter the address for the Endpoint; for example, localhost : 8080.

Response timeout identifies how long the Endpoint must wait for a response. The default
is 10000 ms.

 Mule - mail_notification/flows/Mail_Motification.mflow - Mule Studio

File Edit Mavigate Search Project Run ‘Window Help
C-E® B RV RS % Endpoint Properties
[v] .
ﬁl. Mule | Servlet (Inbound Endpoint)
[F Packa 23 T O @ attribute ‘path is required =0
=
5% 2 rter
) —
= afex | Generl | Advanced |References | Documentation
12 allrouter — [i; Select
= catchexcaption
i tress: | | 7 suggestons... E
i) Servlet
“i=> file_transfer Respanse Timeout: | 10000 | a i
12 Fietransfer 8 rest
J Encoding: | v|
= fiker B
& helomuls Dlbisable Trensformer @
= mail_notification abe Transport Transtormer BFTP
[ = IRE System Library [ 1256 MIME Type: [ v @
=) Mule Runtime [Mule Server 2
& =ty
- srcfmainfjava
B srcftestiiava [= Eaid
(# srcimainfresources %Endpolnts P
[ srcftestfresources
B (= Flows [ =Bt
i mail_Notfication.mfiow
= mappings
(= sre
- [ wule-project.xml
[ nametransfer
g5 smTP
= spellcheck
2 spring
122 testtransformer
L2 transformer
12 twiter
= twilkerintegration
2 webservice-cxf
@ Ok Cancel les Avai =
Updates are available for your software.
< ¥ | Message F\ow] Global Elements | Configuration XML Click to review and install updates.
= Set up Reminder options
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The References tab is used when you are creating a global element. If you use a global
element to configure the Server Endpoint, you have to configure the References tab.

cation.mflow - Mule Studio

File Edit Mavigate Search Project Run ‘Window Help
C-E® B RV RS % Endpoint Properties
e | Serviet (Inbound Endpoint)
[F Packa 23 T O @ attribute ‘path is required =0
=
B % ~
) —
I e | General | Advanced | References | Documentation Iy seec
2 allrout lec
é ? T; " . Global Reforences ] -
catchexcaption
B o Connector Reference: | vl =g 7 Suggestions... =
e ﬁ Servlet
= file_transfer Endpoint Reference: | vl =2
1= filetransfer 8 rest
T2 Fier Transformers References: Request coap
=2 hellomule q
Global Transformers: v | =
= mail_natification | | B FTP
=& IRE System Library [1avasE: Transformers to be applied; @
=) Mule Runtime [Mule Server 2 ﬁ & n ‘ .]atty
- srcfmainfjava
B srcftestiiava
(# srcimainfresources %Endpolnts P
[ srcftestfresources
= (= Flows [ =Bt
o M Mail_Motification.mflow Transformers References: Response
[ mappings
lobal Transfarmers: v
&= src Global Transf
| & muls-project.xml Transformers b be applied;
1= nametransfer Bl
= CE®2Z
1= SMTP
= spellcheck
2 spring
1= testtransformer
[ transformer
12 twiter =
= twilkerintegration —
2 webservice-cxf [ﬁ
@ Ok Cancel les Avai =
Updates are available for your software.
< | ¥ | Message F\ow] Global Elements | Configuration XML Click to review and install updates.
= Set up Remindsr options
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In this chapter, we will cover the different types of transformers. You will learn about the
following topics:

>

>

>

>

>

Configuring the JSON-to-Object transformer
Configuring the Object-to-XML transformer
Configuring the Message and Variable transformers
Creating the custom transformer

Understanding the DataMapper transformer

Introduction

A transformer is used for converting a message from one format to another. You can create a
custom transformer as well, which we will see later. There are different types of transformers,
such as the Java transformer, the DataMapper transformer, the XSLT transformer, and the
Append String transformer. Standard transformers are easy to use compared to custom
transformers. For example, we use the Append String transformer to append a string text to
the original message payload with a single line of code, as follows:

<append-string-transformer name="Greeting" message=", How are you?"/>

If the original string message is Hello, it will convertitto Hello, How are you?.
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Configuring the JSON-to-Object transformer

The JSON-to-Object transformer is used to transform a JSON string to object data and vice
versa. Using this transformer, we convert JSON data into an object type.

Getting ready

In this example, you will see how to store data in the database using the JSON-to-Object
transformer. We need four components for this: the File Endpoint, the JSON-to-Object
transformer, the Collection Splitter, and the Database Endpoint. You have to install
PostgreSQL on your system.

How to do it...

In this section, you will see how to use the JSON-to-Object transformer in Mule Studio.

1. Open Mule Studio and enter a name for the workspace as shown in the
following screenshot:

% Workspace Launcher,

Select a workspace

Mule Studio skores wour projects in a folder called & workspace.
Choose a workspace Folder to use For this session,

Wirkspace: | SHGNDetele 3= el -

[Juse this as the default and do nat ask again

84 l [ Cancel
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2. To create a new project, go to File | New | Mule Project. Enter the project name as
JSON and click on Next and then on Finish. Your new project is created and now you
have to start the implementation.

% Mule - Mule Studio

Open File...

& | Refresh ]

Convert Line Delimiters To

Switch Workspace
Restart

£y Import...
£ Export...

1 FlowRef.mflow [Flowref Flaws]

2 package.html [activity/srcfmain/...]

3 Activity .mflow [activityFlows]

4 SkringToNumber . java [usdconverterf...]

Exit

(N Edit  Source Refactor  MNavigake Search Project Run Window Help

-

-

& Mule ck
2% Java Project

¥ Project...

5 Mapping Flow
B Mule Flow

) Package

(& Class

€4 Interface

6’ Enurn

@ Annotation

&% Source Folder
14 Java Working Set
(% Folder

[ File

27 Untitled Text File

Ctrl+1

sllleR®d
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3. Gotothe Jgson.mflow file, navigate to the Global Elements tab, and click on the
Create button. Go to Data Sources | PostgreSQL Data Sources. In the URL: textbox,
enter the database name that was created in PostgreSQL. Here, we entered Test.
Enter the PostgreSQL username and password and click on the OK button.

§ (mi] %0
£ | B Mle |

[% PackageE 5% e Type Hiera

@

ajex
allrouter
catchexcaption
= choice_rauter
1= com-expression
2 oxf
F file_transfer
4 filetransfer
= fiker
1= hellomule
== json
B JRE System Library [ Javas
= Mule Runtime [Mule Server
(*# srcfmainfiava
(2 srejtestiiava
[ srefmainjresources
(# srcftestiresources
=il Referenced Libraries
B (= Flows
\‘ﬂ Jsan, mflow

(= mappings
(= src
B e-rrriect. xml
S
O Outline 52

[

% Global Flement Properties

PostgreSOL Data Source
Configure PostgreSQL Data Source

General ‘Advanced Documentation

=0
Generic
Mame: ‘ PostgresQL_Data_Source
Connection
URL: [ jdbcipostgresalifjiacalhost:5432iTest
User: ‘ postares

Password: ‘ sess

@

[

Message Flow | Global Elements | Configuration XML

sl elnrBd
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4. Click on the Create button again and go to Connectors | Database. Go
to the Queries tab and enter the query key InsertRecord and the query
INSERT INTO tblemployee (empid, empname, empage, empdesigna
tion) VALUES (# [message.payload.empid] , # [message.payload.
empname] , # [message.payload.empage] , # [message.payload.
empdesignation] ). After that, go to the General tab, change the database name,
and select the data-specific name in that box. Click on the OK button.

% Global Element Properties @ B lﬂ

Database
Do . : -
g L ' #{; O Cannectar configuration for JDBC endpoints.
B ﬂ Mule
|5 PackageE 22 % Type Hers General | advanced | Properties | Reconnection | QUEries | Documentation =
JDBC Queries
+ 3 ajex Defines a set of queries, Each query has a key and a walue {SQL statement), Queries are later referenced by key,
01 ot [ ceme ]
kot
[ catchexcaption EEE
J
2 ok _odr @G iz Query Reference
= bJ CoFn-Expression 5 INSERT INTO kblemplayes{empid, empname, smpage, empdesignation)
#-l= oxf WALLES
-7 fie_wansfer InsertRecord ¢ pfmeccane, payload. empid],#[message. payload. empname], #[mess
e e age.payload empage], #[message. payload. empdesignation])
¥ = filetransfer
12 flter
# 1= hellamule
=1 json

B JRE System Library [Javas)
i = Mule Runtime [Mule Server

(22 srcfmainfjava

(# sreftestfiava

(# srcimainfresources

(2 srcftestresources
& = Referenced Libraries
== Flows

‘Cl’ Jsaonmflaw

= mappings

= sre

B¥ rou le-reriet sl

<

EE Qutline &7

3
@

[ —

Message Flow | Global Elements | Configuration #ML

P

i sl e@uB
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5. Go to Message Flow. Drag the File Endpoint onto the canvas and then double-click
on it. Here, you will have to enter the path of the JSON file.

CO-EH®
£ | e |

[# PackageE i2

‘%0

Eg Type Higra

:
3'7‘] ajex

37‘1 allrouter
12 catchexcaption
= choice_rauter
122 cormrexpression
B o
37‘1 file_transfer
12 fitransfer
= fiker
12 hellomule
=2 json
= JRE System Library [Javasi
=i Mule Runtime [Mule Server

(*# srcfmainfiava

(2 srejtestiiava

[ srefmainjresources

(# srcftestiresources
= Referenced Libraries
B (= Flows

w Jsan, mflow
(= mappings
= src

B ot le-neriert ol

&

]

O Outline 52

% Endpoint Properties

File (Inbound Endpoint)

The File Endpoint allows Mule applications ta read or write fles on the local file system.

General | advanced | References | Documentation |

=0

Display

Display Mame: ‘ File

Path Information

Path: | CH\Documents and Settings|szazdesallDeskiop|input

Mave to Pattern; |

Move to Directary: |

Polling Tnformation

Poling Frequency: |

Filz Age: |

File: Mame Filter

File Mame Regex Filter: ‘

Message Flow | Global Elements | Configuration XML

[ Select

.{3 Suggestions. .. @0
DataMapper
Eﬁ Transformers o
[0 350m to Object
[0 object to 150N
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6. To convert the JSON format to object format, drag the JSON to Object transformer.

S Mule - json/flowsfJson.mflow - Mule Stud

File Edit Mavigate Search Project Rum  Window Help

e EEO B0 R I HE ™ m G-
=[S
[% PackageE 5% e Type Hiera = O |(§d #3s0n £2

B% "~

> ajex
57‘1 allrouter
12 catchexcaption
= choice_rauter
1= corn-expression
B o
57‘1 file_transfer
12 fitransfer
= fiker
12 hellomule
=2 json
B JRE System Library [JavasE-1.6]
= Mule Runtime [Mule Server 3.3.0 C
(*# srcfmainfiava L
[ srefmainjresources e 150 to Chject
(# srcftestiresources
=il Referenced Libraries
B (= Flows =
\‘ﬂ Jsan, mflow
(= mappings
(= src
B e-rrriect. xml L
< | ¥

&

flow: JsonFlowl B2

O Outline 52 =8
==

Message Flow | Global Elements | Configuration XML

i 2] muleflov#text

=08
[ Select

i’j Sugoestions. .. 0

DataMapper

(5 Transformers @

5 150N ko Cbject

Object ko JSON

sl elnrE
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7. Drag the Collection Splitter onto the canvas, which will transform the JSON data into
Java.Util.List, and then divide it into several Java.Util .Maps items. Finally,

we will write it to the database.

S Mule - json/flowsfJson.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help

e EEO B0 R I HE ™ m G-
[ ke |
[% PackageE 5% e Type Hiera = O |(§d #3s0n £2
B% "~
5'7Ja]ex A

57‘1 allrouter
1= catchexcaption
= choice_rauter
122 cormrexpression
B o
57‘1 file_transfer
12 fitransfer
12 filer
1= hellomule
== json
B JRE System Library [JavasE-1.6]
= Mule Runtime [Mule Server 3.3.0 C
(*# srcfmainfiava
# sroftestfjava E . ﬁ - =
(2 srcjmainfrescurces File IS0 ko Object Callection Splitter
(# srcftestiresources
=il Referenced Libraries
B (= Flows =
{ﬁ’ Jsan, mflow
(= mappings
(= src
B e-rrriect. xml L

< >

flow: JsonFlowl B2

O Outline 52 =8

Message Flow | Global Elements | Configuration XML

|21 mnulefFlowsfattest gal

P

[ Select

"7 Suggestions. .. @
DataMapper

% Transformers @

150N to Object

Object ko JSON
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8. To configure the database, drag the Database Endpoint onto the canvas. We can now
configure the Database Endpoint.

S Mule - json/flows{Json.mflow - Mule Stu

File Edit Mavigate Search Project Rum  Window Help

e EEO B0 R I HE ™ m G-

[ M |

[% PackageE 5% e Type Hiera = O |(§d #3s0n £2 =0
B% "~

5'7‘1 ajex ~

J i [ Select
= allrauter
1= catchexcaption
= choice_rauter
1= com-expression

iif Sugoestions. .. 0

DataMapper
- —
bd il L Transformers @
fi== file_transfer SO to Object
12 filstransfer 0 bjecd
12 filer [0 otect ko 250N
1= hellomule
21 json

B JRE System Library [JavasE-1.6]
= Mule Runtime [Mule Server 3.3.0 C
(*# srcfmainfiava i
& mcfesfiove E —-> 8 - B - g
(2 srcjmainfrescurces File IS0 ko Object Callection Splitter Database
(# srcftestiresources
=il Referenced Libraries
B (= Flows =
{ﬁ’ Jsan, mflow
(= mappings
(= src

B ot le-neriert ol L/
3 | ¥

flow: JsonFlowl B2

O Outline 52 =8

[

Message Flow | Global Elements | Configuration XML
-

=l s el
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9. For configuring the Database Endpoint, click on the References tab and select the
connector reference name. Select JSON-filel and then click on the General tab

and select the query key that was created in the database connector.

Properties
. Database (Outhound Endpoint)
i ™Il = : -
- EH @ B O e Endpoint allows Mule: applications ta read and write to databases which support a IDEC driver.
£ | B Mle |
—— =
% PackageE 22 2 TypeHera | | conaral Advanced | References | Queries | Dacumentation =
g GlobalReferences L Filter;
Connector Reference: | Json-filel -
| | E = By S
=) Endpoint Reference: v
b.] Eatt.hextapt\\:m | | EE 7 Sungestions. .. @
== chaice_router Transformers References: Request
1= com-expression ‘ | DataMapper
) Global Transformers; hd =
: Y i 45 Transfarmers @
: Transf tob lied:
o g’sgmz D‘e G M 150N to Object
= filker B0 object o 150N
1= hellomule
== json
B JRE System Library [ Javas
= Mule Runtime [Mule Server
(*# srcfmainfiava
= srcftestfiava Transformers References: Response
(2 srejmainiresources Global Transfarmers:
(# srcftestiresources . 5 -
=il Referenced Libraries MR W e e
B (= Flows
ﬁJ Jsan, mflow
(= mappings
(= src
B e-rrriect. xml
s U
v
O Outline 52 =
@
- p——
Message Flow | Global Elements | Configuration XML
kg 1 s [®
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10. To import a JAR file for the PostgreSQL database, right-click on your project and click
on Properties. Here, you can import the jdbc connector JAR file to PostgreSQL.

o-E@ -
£ | B mute |

] D
5'7Ja]ex

=]

3

_jj allrouter

12 catchexcaption
= choice_rauter
122 cormrexpression

12 fitransfer
= fiker
12 hellomule
=2 json
B JRE System Librar
= Mule Runtine [Mud
(*# srcfmainfiava
(2 srejtestiiava
[ srcfmainjresources|
(# srcftestiresources
=il Referenced Librari
B (= Flows
ﬁJ Jsan, mflow
(= mappings
(= src

B ot le-neriert ol

[omfitsrtst ]

Resource

Builders

Java Build Path
Java Cade Style
Java Compiler
Java Editor
Javadoc Location
Project Facets
Project References
RunfDehug Settings
Server

Task Tags
Validation

R

Java Build Path

(# source | 1= Pmiectsl B Libraries |{3'{} Ordet and Export

&
4

o]

i~

JARs and class folders on the build path:

= IRE System Library [JavaSE-1.6]
B Mule Runtime [Mule Server 3,3.0 CE]

Add JARs...

=0

Filter: | json

Add External JARs...
Add Yariable...
Add Library. ..

Add Class Folder...

Add External Class Falder...

Edit...

Remove

il

Migrate AR File. ..

Ok Cancel

O Outline 52

[

json

Message Flow | Global Elements | Configuration XML

[ Select

i’j Sugoestions. .. 0

DataMapper

% Transformers @
JSOM ko Object
Object ko JSON
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In this section, you will learn how to deploy your application using Mule Studio. After deploying
the application, here's how to run this example:

1. To deploy the application code in the Mule server, go to Run As | Mule Application.
The Mule server will deploy your application.

son/flows{Ison.mflow - Mule Stu

File Edit Source Refactor Nawigate Search Project Run Window Help
iM-HBS  $-0-Q- i#6@-i®4- A5 e x
ﬁlu Mule |
[% PackageE i3 fg Type Hiera =0 \ﬂ #Json I =0
=
5%
5'7‘1 ajex ~
15 allrouter [ Select
-
bJ catchexcaption 7 Suggestians. . P
1= chaice_router
= Corm-expression
- =
bJ cxf (5 Transformers @
= file_transfer Mew 3
. J50N to Object
L= Filetransfer e & e
12 filer Spen Fa 20 otdect ko 350N
12 hellomule: Open With *
22 json Show In Alc+shife+w »
=) RE Systeml
= Mule Runtimg = ~FY cutc
[ srejmainjiave E2 Copy Qualified Mame:
(2 srcftestfjava) 12 Paste Chri+y . ﬁ o & o E
(2 srcjmainiresq 3¢ Delote Delate I5ON to Object Collection Splitter Database
[ srcjtestfreso
B Referenced |  Buld Path *
== Flows Refactar Ale+shife+T  »
v
L g Impart..,
(= mappings -
& sic 5 Export...
o %0 ot le-rirvtiect £ Refrach s
— Assign Warking Sets. .
5% cutine 52
‘alidate
N A5 W o5 1 Runon Server Ale+Shift+x, R
Debug As 3
) Frofile as L4
Team » Run Configurations. ..
Cornpare With 3
L4
Replace With ents | Configuration XML
9 Mule Management Console 3
i dsonmFlow T2 i N (2l N =




2.

In the console output window, you can see that four rows are updated in the

database, as seen in the following screenshot:

M Mule - json/flows/Ison.mflow - Mule Stu

File Edit Mavigate Search Project Rum  Window Help

09 B0 EET e = e

o (@ e |

& Console £

Elinerl il Gl A ancoir halRAGER)
JJlauncher.application.DefaultMuledpplication: Reload interwval: 3000

the agent will not run.

Mule.json:type=Endpoint, service="JsonF lowl", connector
Mule. json:type=Endpoint, service="JsonFlowl"™, connector=co
Connector Service with name Mule.json:type=Connector,nsme="connector.file.mule.defau

=.management .agent. UrapperManagerigent: This JVM hasn't been launched by the wrapper,

= mEanagerent . agyent ., JuxhAyent: Attempting to register service with nzme:

=.management . agent . Juxhgent: Registered Endpoint Service with name:

=.management .agent. Jmxigent: Registered

=.managenent . agyent . JuxhAgyent: Registered Connector Service with name Mule. json:type=Connector, nsme="Json.filel™
ltMuleContext:

TETRATTATETTRRRTRTE

EEERER AR EEEERRAEAE

%
B
%
*
x
%

=. launcher . DeploymentService:

B e

+
B e
=.mule.default.receiver.01] org.mule.transport.file.FileMessageReceiver: Lock obtained on file: <:\Docuwents and Settings)az
spatcher.01] org.mule.lifecycle.ibstractlifecycleManager: Initimlising: 'Json-filel.dispatcher.3423158'. Chject is: JdbcMess
spatcher.01] org.mule. lifecycle.lbstractlifecyoleManager: Starting: 'Json-filel.dispatcher.3423158'. Chject is: JdbocMessagel
spatcher.04] org.mule. lifecyele.lbstracclifecyeleManager: Initialising: 'Json-filel.dispatcher.31564014' ., Object is: JdbclMes
spatcher.04] org.mule.lifecycle.dbstractLifecycleManager: Starting: 'Json-filel.dispatcher.31564014'. Object is: JdbcHMessage
spatcher.02] org.wule. lifecycle.lbstracclifecyoleManager: Initialising: 'Json-filel.dispatcher.1959572'. Chject is: JdbcoMess
spatcher.03] org.mule.lifecycle.ibstractlifecycleManager: Initimlising: 'Json-filel.dispatcher.23578365'. Chiect is: JdocMes
spatcher.02] org.mule.lifecycle.lbstractlifecyoleManager: Starting: 'Json-filel.dispatcher.1985872'. Chject is: JdbcMessagel
spatcher.03] org.mule. lifecyele.lbstracclifecyeleManager: Starting: 'Json-filel.dispatcher.23578365'. Object is: JdbhoMessage

.mule

-mule

.mule

.male.
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Open the PostgreSQL database and have a look at the tblemployee table. You

see that all the data has been inserted into this table:

File Edit View Tools Help
empid empnane empage
text text text
1 ol AzazDesai |25
2 o3 Mohib Mansu 25
3 0z Uchit Vyas 25
4 04 Tapan 27

¥ e v

empdesignation
text

Liferay/Mile Dewveloper
Web Dezigher

Clond Admin
Liferav/alfesheoo Dewveloper

will
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Configuring the Object-to-XML transformer

The Object-to-XML transformer is used to transform a Java object to XML data. In this
example, you will see how to retrieve data from the database and how to store data in a
particular XML file through the Object-to-XML transformer. Here, you will use the table from
the previous example. We will use three components: the Database Endpoint, the Object-to-
XML transformer, and the File Outbound Endpoint.

Getting ready

In this section, you will see how to configure the Database Endpoint in Mule Studio.

1. Open Mule Studio and enter a name for the workspace as shown in the
following screenshot:

. % Workspace Launcher, ﬂ

Select a workspace

Mule Studio stores wvour projects in a folder called a workspace,
Choose & workspace Folder to use For this session,

Workspace: | LGN ERl=lTT w

[ Use this as the default and do not ask again

[ Ok, l [ Cancel
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2. To create a new project, go to File | New | Mule Project. Enter the project name as
Object-to-xml and click on Next and then on Finish. Your new project is created.
You can now start implementing it.

% Mule - Mule Studio

Mew

Open File. ..

& | Refresh FS

Convert Line Delimiters To

Switch Workspace
Restart

E2g Import. ..
£ Export...

1 FlowRef.mflow [Flowrefjflows]

Z package.html [activityfsrc/main/...]

3 Ackivity.mflow [activity flows]

4 StringToMumber.java [usdconverter/...]

Exit

M Edit  Source Refactor Mavigate Search Project Run Window Help

-

-

& Mule t
@ Java Project

¥ Project. ..

7 Mapping Flow
gﬁ Mule Flow

H Package

& Class

& Interface

@ Enurn

@ Annokation

5 Source Folder
{’S}J Java Working Set
[°% Folder

[ File

[ Untitled Text File

=
“| Example...

“ Cther... Ctrl+n

g

i flleRuE
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How to do it...

In this section, you will learn how to configure the Object-to-XML transformer and the File
Outbound Endpoint.

1. Navigate to the Object-to-xml.mflow file. To configure the database, go to
the Global Elements tab, click on the Create button, and go to Data Sources |
PostgreSQL Data Sources. In the URL: textbox, enter the name of the database that
was created in PostgreSQL. Here we enter Test. Enter the username and password
for PostgreSQL and click on the OK button.

WSI0| % Global Flement Properties E| H||

PostgreSOL Data Source

DR : >
i #S' (P Configure PostgreSoL Data Source
ﬁlu Mule |
B PackageE 22 Tupetiera | areral | Advanced | Documenkation -
| - ceneric
-
== chaice_rauter Mame: ‘ PostgreSQL_Data_Source ‘

] .

{=% corn-expression - Create

2 of Connection

_jj file_transfer URL: ‘ jdbe:postaresql: filocalhost: 5432 Test ‘ I

1= filetransfer - ‘ ‘
i e Lpostys (ool |
1= hellomule Password: | sees |
=2 json
1= nametransfer
12 object-to-xml
B JRE System Library [Javas!
=4 Mule Runtime [Mule Server
[ srefmainiava
(# srcftestijava
(2 srefmainfresources
(*# srcftestiresources
=i Referenced Libraries
B = Flows
ﬁJ Object-ta-=ml. mflow
(= mappings
(= src
5 mule-project ml
#12 mar

(IR

5% cutine 52

@

[ =)

< | ¥
Message Flow | Global Elements | Configuration XML

i 0 i s ekl
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Click on the Create button and go to Connectors | Database. Go to the Queries
tab, enter the query key name Update List and the query SELECT * FROM

tblemployee. After this, go to the General tab, change the database name, and
select a data-specific name in the box. Click on the OK button.

8 % Global Flement Properties

Database

T ——
L P40 Connector configuration For JDBC endpoints.
B e |

13 PackageE 22 g Type iera | | conral | advanced Properties | Reconnection | QUeries | Dacumentation

=0
& IDEC Queries

b‘J choice_rauter Defines a set of queries. Each query has a key and a value (SQL stakement). Queries are later referenced by key,

J .
= corn-expression Create
e of Ean

e i
5pd file_transfer Query Key Query Query Reference E
I filetransfer SUserList SELECT * FROM tblemplayee
[ fier

Delete
12 hellomule
= json
[ nametransfer
= object-to-xml
=i JRE System Library [Javacl
B Mule Runtime [Mule Server
(2 srfmaingjava
(*# sreftestfiava
[ srcfmainjresources
[ sreftestiresources
=i Referenced Libraries
(= Flows
ﬁ’ Object-ta-xml, mFlow
(= mappings
= src

u mule-praject.xml
1 martz

O Outline 52

@

[

<

| =
Message Flow | Global Elements | Configuration XML
-

g F e @ % E
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3. Go to the Message Flow tab, drag the Database Endpoint onto the canvas, and
configure it. Click on the References tab and select the connector-ref name.
Here, select the JDBC connector. Click on the General tab and select the query key

that was created in the Database connector.

ifrE@e -0
£ | B Mle |

[% PackageE 5% e Type Hiera

Il

L= filetransfer
1 Fier
2 hellorule
b‘l json
1= nametransfer
== object-to-xml
B JRE System Library [ Javas
= Mule Runtime [Mule Server
(*# srcfmainfiava
([ srcjtestfiava
(# srefmainjresources
[ srcftestiresources
=il Referenced Libraries
B (= Flows
i object-to-xml.mflow
(= mappings
= src
B mule-project ml
= quartz
b‘J quartz_scheduler
[=2 resthasedwebservice
[ restwebservice
(m 14 snelicherk

O Outline 52

8 % Endpoint Properties

Database (Inbound Endpoint)

The J0EC Endpoint allows Mule applications ta read and write to databases which support @ JDEC driver.

General Advancadl References |Querles Documentation

=0

GlobalReferences

Connector Reference: |JDEC-CDnnsct|ur|

v 2

Endpoint Reference: |

v EE

Transfarmers References: Request

Global TransFormers:‘

v|™ &

Transformers to be applied:

EE=Ez

Transformers References: Response

Global Transformers:‘

v|m &=

Transformers to be applied:

+0-0 1

v

@

[

Message Flow | Global Elements | Configuration XML

Filter; l:l
[ Select
g Endpaints @
) niax
B oatabase
[= Jai3
[ = L0
@ Generic
@
[ = JE
[ = B
[ & R
)rorz
D quart=
@D et
[E rtedis (Streaming)
SFTR
\?ﬁ Scopes
{4 Components
[ Transformers
[ Filkers
= Flow Contral
L Error Handling
{4 Cloud Connectars

sl elnrE
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4. To import a JAR file for the PostgreSQL database, right-click on your project and go to
Properties. Here, you have to import the PostgreSQL jdbc connector JAR file.

iO-E@E %
£ [ e |
[# £ e Type

=]

]
3

L= filetransfer
12 filer
2 hellorule
b‘l json
12 nametransfer
= object-to-xml
B JRE System Library [ 1o
= Mule Runtime [Mule Se
(*# srcfmainfiava
([ srcjtestfiava
(# srefmainjresources
[ srcftestiresources
=il Referenced Libraries
B (= Flows
i object-to-xml,mflg
(= mappings
= src
B mule-project ml
b‘l quartz
b‘J quartz_scheduler
[=2 resthasedwebservice
[ restwebservice

1= snelicherk

Java Build Path

L]

Resource —
Buiders (8 source | 1= Projects | B Libraries | % Order and Export
E=valB0Id st 38Rs and class Folders on the build path:
Java Code Style = -
Java Compiler (0w postgresgl-9.2-1002.jdbed jar - C:\Dacuments anc [&]
Java Editor =k IRE System Library [JavaSE-1.6]

Javadoc Location = Mule Runtime [Mule Server 3,3.0 CE]

Project Facets
Project References
RunfDehug Settings
Task Tags
Validation

i~
v

5 ) e )

oz
o=

Outline &7

object-to-xml

Message Flow | Global Elements | Configuration XML

=]

=0
Filter; l:l
[ Select
g Endpaints @
) niax
B oatabase
[= Jai3
[ = L0
@ Generic
@
[ = JE
[ = B
[ & R
)rorz
D quart=

@
[E rtedis (Streaming)

\?ﬁ Scopes

{4 Components

[ Transformers

[ Filkers

= Flow Control

L Error Handling
{4 Cloud Connectars

& =

@ 2 9% B
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5. To convert an object to XML format, drag the Object to XML transformer onto the
canvas. The transformer will create a map with the result of the query and send the
map in a message. You can now use this map and convert it to XML.

S Mule - object-to-xmliflows/Object-to-xmL mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help

e EEO B0 R I HE ™ m o G

=[S

[% PackageE 5% e Type Hiera = O || % corn-Expression G *object-to-xml 2 =0
=] G:g& - Filter;

L= filetransfer )

12 fileer [}; Select
12 hellomule

& e g Endpaints @
1= nametransfer ) e
B2 object-to-xml B oatabase
B JRE System Library [JavasE-1.6] a FTP
=i Mule Runtime [Mule Server 33,0 C
(*# srcfmainfiava rie
(2 srejtestiiava @ Generic

(# srefmainjresources

@
[ srcjtestfresources flow: Object-to-xmFlowt B
=) Referenced Libraries O
B (= flows [ = B
. 4 obiect-to-xml. mflow N ﬁ @ o
fnappings Database Object b ¥ML
= src )rors
B mule-project ml . 0t
=% quartz RMI
b‘J quartz_scheduler m
=% restbasedwebservice [E rtedis (Streaming)
=% restwebservice e Eob
o
-1 snelicherk L ~
< * 55 Scopes
BF outline 57 =g I Components
[ Transformers
[ Filkers
e = Flow Control
L Error Handling
{4 Cloud Connectars
Message Flow | Global Elements | Configuration XML
nid |21 mnulefFlowsfattest s B e[ e

220




Chapter 5

6. To store data in a file, drag the File Endpoint onto the canvas and configure it.
Double-click on the File Endpoint. Firstly, select the storage file path in the following
output pattern: Database# [function:datestamp] .xml (Database represents

a filename and datestamp represents the current date and time).

8 % Endpoint Properties

i il -0

£ | B Mle |

[% PackageE 5% e Type Hiera
g

=

oz
o=

= Corn-expression

5'7‘1 allrauter
b‘J cakchexcaption
122 choice_router

= of
_'7‘] file_transfer
1= Filetransfer
12 filer
= hellomule
= json
=2 nametransfer
b‘J object-to-xml
= IRE System Library [ 1225
B Mule Runtime [Mule Server
(2 srcjmainiara
[ sreftestfiava
(# srcfmainfresources
[ srcftestresources
= Referenced Libraries
== Flows
w Obijeck-ta-xml, mFlow
(= mappings
= s

Outline &7

File (Outhound Endpoint)

The File Endpoint allows Mule applications ta read or write fles on the local file system.

General ‘Advanced References | Documentation

Display

Display Mame: ‘ File

Path Information

Path: | CH\Documents and Settings|szazdesallDeskbop|input

Database#[function:datestamp].xml

Output Pattern:

@

L=

Message Flow | Global Elements | Configuration XML

[ Select

g Endpaints @
) niax
B oatabase
[= Jai3
[ = L0
@ Generic
@
[ LN

(55 Scopes @
Async
Composite Source
[ Flow
Fareach
] Message Envicher
el
El s Flow

{4 Components

[ Transformers

[ Filkers

= Flow Control

L Error Handling

{4 Cloud Connectars

sl elnrE
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In this section, you will learn how to deploy the application in Mule Studio and how to run the

application in the browser after deploying it.

1. To deploy the application code in the Mule server, go to Run As | Mule Application;
the Mule server will deploy your application.

% Mule - ohject-to-xmlifflows/0bject-to-xml.mflow - Mule Studio

File Edit Source Refactor Nawigate Search Project Run Window Help

K4~ (B0 Q- BHE I ® - 55l e
ﬁlu Mule |
[% PackageE i3 fg Type Hiera =0 w Carn-Expression ﬁ Object-to-zml £2

0g -

5'7‘1 allrouter

12 catchexcaption
= choice_rauter
[ corm-expression
& of

5'7‘1 file_transfer

1= Filetransfer New »
& fileer
1 hellomule Cpen =
=2 jsan Open With 4
(2 nametransfer Show In Blb+Shift+w >
o
=122 object-tosml
5 = C ChrkC
=\ RESystemLbrary [ 00 3
=4 Mule Runtime [Mule 5 5= Copy Qualified Mame
[ srcfmainjiava [ Paste Chel+y ﬁ "
(8 srefrestfjava ¥ Delste Delete I File
[ srcfmainjresources
[# sreftestiresources Build Path 4
=i Referenced Libraries Refactor Alk+shift+T >
[ IMPOIt,
£ Expart...
P B o ¥ Refresh Fs5
— Assign Warking Sets. .
5% cutine 52
“alidate
Debug As 4
r—r] Frofile As 4
Team » Run Configurations.. .
Cormpare With 4
¥
Replace With nfiguration XML
A 9 Mule Management Console 4
: [0 Dbject-to-xml.mfloy a ClondHub N

= O

[ Select

4 Endpoints @
) niax
B oatabase
FTP
[= i3
@ ceneric
@
Cmar
\?ﬁ Scopes Ll
Async
() compasite Source
[ Flow
Foreach
[ Message Enricher

ol

i Components
(25 Transformers
L Filters

= Flow Cortrol
L Error Handling

4 Cloud Connectors

s fleR B
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2. You can see in the console output that the file has been created in the mentioned
path with the name and current date/time, as seen in the following screenshot:

M Mule - object-to-xmUiflows/Object-to-xmL mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help

imil B0 G Y LR
BB Mule
& Console £ L NI L
<terminated > Object-ta-xml [Mule Application] C:\Program Files|Javatjresibinjavaw. exe (Mar 11, 2013 12:26:11 PM)
-

mnection

Model

-to-xmlF lowl

o—x¥wlF lowl.stagel

mlFlowl on endpointUri: jdbo://UserList

it is: JdbocMessageReceiver

;1 JdbcMessageReceiver

:2n launched by the wrapper, the agent will not run.

2 with name: Mule.object-to-xml:type=Endpoint, service="Chiject-to-xmlFlowl™, connector=JDBC-Connection, name="endpoint. jdbe ., Use

Mule.object-to-xml: Cype=Endpoint,service="Chject-to-xmlFlowl", connector=JD0BEC-Connection, name="endpoint, jdbc. UserLl:
with name Mule.object-to-xml:type=Connector, hawe="connector.file.mule.defaulc. 1"

with name Mule.object-to-xml:type=Connector, name="JDEC. Connection™

:arval: 3000

Jith name:

iting file t«

Configuring the Message and Variable
transformers

Message properties and variables are the most frequently used features in Mule. Message
properties have mainly four scopes: invocation, outbound, session, and application. A Mule
message consists of three parts: header, payload, and attachments.
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Getting ready

You can configure the Message Properties transformer as shown in the following screenshot. A
Mule message supports two types of properties: inbound properties and outbound properties.

% Pattern Properties

iN-EBE -0

ﬁl Mule |

[% PackageE P2 fg Type Hiera
H

b‘l object-to-xml
=2 quartz
= quartz_scheduler
[ resthasedwebservice
1= restwebservice
b‘l spellcheck
£ spring
=2 testtransformer
1= transformer
1= twiter
b‘l twiiterintegration
= variable-transformer
= IRE System Library [Javasi
= Mule Runtime [Mule Server
= srcfmainfjava
= com.org
[3) Myclass. java
(# sreftestfiava
(# srcimainfresources
(2 srcftestresources
B (= Flows
i Variable-Transformer.,
(= manninns

<

5% cutine 52

Message Properties

The Message Properties Transformer can add, delete, or rename message properties,

General | advanced || Documentation |

=0

Display

>

Display Namea: | Message Propertics

General

[ overwrite @

Scope: | session
P g

) property-key

Value

azazdesal

Value Reference

Delete Message Properties

EanE

[eer

| b

©)

Message Flow | Global Elements  Configuration XML

[ Select

4 Endpoints
Eﬁ Stopes

l54 Components
(55 Transformers £

2 Object to 350N

B0 obiect ta

Imstessage

B0 object to MIME
[0 object to String
[0 Object to xhL

Parse Template

[ Property

0 seript

B0 serilizable to Byte
Array

5] session variable
9 st Paylnad

L Filters

£ Flow Cantral
L Error Handling
4 Cloud Connectors

s flel B
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How to do it...

In this section you will learn how to add session properties into the Mule config.xml file and
how to use the session scope in the Mule configuration file.

How to add session properties

Drag the properties of the transformer onto the canvas. To configure, double-click on the
Message Properties transformer.

<message-properties-transformer scope="session"s>
<add-message-property key="property-key" value="property-value"/>
</message-properties-transformers>

You can also trigger a Mule session using MuleEventContext.

public class MyClass implements Callable

{

public Object onCall (MuleEventContext eventContext) throws
Exception

{

eventContext.getSession() .setProperty ("property-key", "some
value") ;

return eventContext.getMessage() ;

}

A Mule session is maintained while the message goes through Mule instances, so don't store
things you don't need, to avoid wasting memory.

In this section, you will learn what a Variable transformer is and how to use it in Mule Studio.
You will see how to set variables in Mule Studio.
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The Variable transformer

The Variable transformer allows activation of variables. To activate the variable, first drag

the Variable transformer onto the canvas. Double-click on the Variable transformer. You can
declare a variable as an expression or as a literal. If you declare the variable as an expression,
Mule evaluates the variable against the content of the current message.

% Pattern Properties Lj ﬂ J
N — _ | variable
17 el Y& ¥~ 0 & Attribute ‘variablename' is required
B m Mule
H PackageE 52 T2 Type Hiers | ["General | pocumentation -
Display Filter:
P
H = ajex Display Mame: | variable
# 1 allrodter [ Sefect
| Settings
+ bu catchexcaption g ) g Endpoints
#1= choice_router Gperation:  (3) set variable 5
Jd . =
# = corn-expression ()Remove Variable e
e oxf I3 Components
# “7j file_transfer Mame: g #1 (25 Transformers @
# 1= filetransfer Walue: #[] p— ES
o e ey
£ le hellorule [E) Pothon
*l== json
Ruby
# [ nametransfer 4
-2 obiect-to-xml mSK”Df
A
#1125 quartz B0 Serializable to Byte
# [ quartz_scheduler Array
#1124 restbasedwebservice B session variable
J
# = restwebservice
2 spelcheck Set Payload
- spring [0 string to Byte Array
3 le testtransformer [0 string to Email
#-I== transformer
) B0 Transformer
‘UJ twiter Reference
# == twiiterintegration
Wariabl
T variahle-transformer ] verile
- XML ko Object:
E: OQutline &2 m o e
. e
- l= Filkers
== k= Flows Control
- g Error Handling
k75 Cloud Connectors
Message Flow | Global Elements | Configuration <ML
ik http:jfrepasitory.... 3. Lfcantent xml (S5 ) 15 s e @mnmBE

In the Name: textbox, specify the variable name as a string. In the Value: textbox, type a string
that specifies the variable value, either in expression or literal, depending on your choice.

reating the custom transformer

A custom transformer is a user-defined transformer class that implements the org.
mule.api.transformer transformer. Your class can extend AbstractTransformer or
AbstractMessageAwareTransformer, depending on your requirements.
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Getting ready

In this section, you will learn what a custom transformer is and how to configure it.

1. Open Mule Studio and enter a name for the workspace as shown in the
following screenshot:

Mule Studio stores your projects in a Folder called a workspace,

&) Refresh Fs

19 Import...
e Export...

1l Choose a workspace Folder to use For this session,

% Workspace Launcher, |

Select a workspace

Workspace: | HiMuleCon

v| [ Browse. .,

H
[Juse this as the defaulk and do ot ask again

O

] [ Cancel

]

To create a new project, go to File | New | Mule Project. Enter the project name as
NameTransfer and click on Next and then on Finish. Your new project is created.
You can now start the implementation.

% Mule - Mule Studio

Edit Source Refactor Mavigate Search Project Run Window Help

OpenFike... 24 Java Projsct
[ Project...

/4 Mapping Flow
O mule Flow

{7 Package

(& Class

& Interface

@ Enum

(@ Arnotation

45 Source Folder
497 Java Working Set
[ Faolder

[ File:

[ Untitled Text File

Convert Line Delimiters To

Switch Workspace

Restart -
) Example. ..

[ Other... ChriH

1 FlowRef.mflow [Flowref ffloves]

2 package html [activityjsrcimain/...]

3 Activity mflow [activityfflows]

4 StringToNumber java [usdeonverterf...]

Exit

EN - =]
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How to do it...

In this section, you will use four components: the HTTP Endpoint, the custom transformer,
the Java component, and the Append String transformer. Also, you will learn how to create a
custom transformer and a custom Java component in Mule Studio.

1. Rightclick on src/main/java and go to New | Class. Enter the package name as
com.org and the class name as Greet ing; click on the Finish button.

Pi % New Java Class

. Java Class
I E-0- Q- Create a new Java class,
ﬁlu Mule |
5} X fg Type Hiera =0 =0
Source folder: | nametransferfsrc/maingjava | [ Brawse. .. ]
=
EE) o —
Package:! | COMLorg | l Browse... ]
" [JEnclosing type: | | [ Select
bJ catchexcaption I'G'Endpmnts P
1= chaice_router
=% corn-expression MNarne: | areetings] | B nime
bj oxf Modifigrs: () public (O default B oatabase
= fie_transfer [Jabstract [final FTP
1= filetransfer
12 filer Superclass: | java.lang, Object | [ Browisg, .. ] [= i3
bj hellomule Interfaces: add.. @ Gereric
ey )
& & json [ Tudl
[=1=> nametransfer
B JRE System Library [JavaSE-1,6] BIMAP -
B Mule Runtime [Mule Server 3.3.0C [~
8 arcfmainfiava ||| which method stubs waukd you like to crests? 8 Scopes @
(# srejtestfiava [ public static veid main(String[] args) Asyne
[ srcfmainjresources [ Constructors from superdass () compasite Source
(# srjtestjresources Inherieed abstract methads [ Flow
= Fi
& éw:JamaTransFEr flow Do you want to add comments? {Configure templates and default value here Foreach
(= mappings [ generata comments [ Message Enricher
(= sre
Poll
D71 ot le-rerimet el bt o
< | ¥
BF outine &7 ¥ =0 5 L Componerts
@ -
\4 Transfarmers
L Fikers
Fear— = Flow Contral
. L Error Handling
4 Cloud Connectors
Message Flow | Global Elements  Configuration XML
i srcfmainfjava - nametransfer [l s fleR B
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Here, you can create a simple sayHi method; the return type is set to String.

package com.org;
public class Greeting
public String sayHi (String str)

{

return "Hello "+str;

}

In the same package, you had created another class called NameTransfer. This
class is called custom transfer, and through this class you will remove the extra
forward slash. Here you can extend AbstractTransformer.

package com.org;

import org.mule.api.transformer.TransformerException;
import org.mule.transformer.AbstractTransformer;
public class NameTransfer extends AbstractTransformer{

@Override
protected Object doTransform(Object src, String enc)
throws TransformerException {
if (src instanceof String)

{

String name=((String)src) ;

{

if (name.charAt (0)=='/")

{

name.substring (1) ;

}

return src;
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4. Gotothe NameTransfer.mflow file. To configure the localhost URL, drag the HTTP
Endpoint onto the canvas. Double-click on the HTTP Endpoint. Enter the port number

and hostname and click on the OK button.
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5. To configure the custom class, drag the Java transformer onto the canvas. Double-
click on the Java transformer. Here, you need to import the NameTransformer class
that was created earlier.

M Mule - nametransfer/flows/NameTransfer.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help

CCEHBE i $-0-Q- (B @ m % G-
£ (@ |
& Package E i3 Eg Type Hiera =0 m Greeting java m MNameTransferjava w *NameTransfer ©3 =0
-
5% e
= Corm-expression »
= oof [ select
]
fi=> file_transfer = End)
. points
= Filekransfer ?
=2 filer 5 5eopes
2 hellomule {4 Components
J —
@ bJ jsen (5 Transformers @
(== nametransfer
4 Al d 5t
= IRE System Library [1ava5E-1.6] ppend tring
flow: MameTransferFlowl B2
=4 Mule Runtime [Mule Server 3,3.0 C ) Attachment

2 srcfmainfjava B0 Body to Parameter
=3 com.org > ﬁ Map

[¥] Greeting. java
HTTP Java B0 Bte Array ta MIME

m MarneTransfer java .
2 srcftestfiava B0 Bivte Array to Cbject
(% srfmainfresources [ Bryke Array to
Serializable

(# srcftestiresources

(= Flows
‘;ﬁ’ NameTransfer.mflaw G
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= src A
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DataMapper
Ermnail ta String
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5 B File to Byte Array
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B Groovy
[ Filkers
= = Flow Control
= ¢—‘ L Error Handling
{4 Cloud Connectars
Message Flow | Global Elements | Configuration XML
i gt 2] muleflov #text 1K s BleBlnrBd
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6. Drag the Java component onto the canvas. To configure it, double-click on the Java
component. Here, you import the Greeting class that was created earlier.

CO-EH®
£ | B Mle |
[# PackageE i2

‘%0

Eg Type Higra

:
5'7‘1 ajex

_jj allrouter

12 catchexcaption
= choice_rauter
122 cormrexpression

12 fitransfer
= fiker
12 hellomule
=2 json
1= nametransfer
= IRE System Library [ 1225
B Mule Runtime [Mule Server
= (2 srcfmainiiava
=1 com.org
[3] Greeting.java
[¥] MameTransfer javal
# sreftestfiava
(# srcimainfresources
[ srcftestiresources
= flows
4 NameTransfer.mfiow

=

]

O Outline 52

% Pattern Properties

Java

The Java Component is a simple POI0 {Plain Old Java Object) that will be invoked by Mule when a message is

received,

General ‘Advanced Documentation

Display

Display Mame: ‘ Java

GeEneric
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Object: |

&3 =0
S —

[ Select
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Eﬁ Scopes
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8 Logaer
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7. Dragthe Append String transformer onto the canvas. To configure, double-click on it.
In the Message textbox, enter the value ESB and click on the OK button.

M Mule - nametransfer/flows/NameTransfer.mflow - Mule Studio
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=5 gﬁ'ma\nﬂ]ave ﬁ Body ko Parameter
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In this section, you will learn how to deploy the application in Mule Studio and how to run this

application in the browser after deployment.

1. To deploy the application code in the Mule server, go to Run As | Mule Application;
the Mule server will deploy your application.

% Mule - nametransferiflows/MameTransfer.mflow - Mule Studio

File Edit Source Refactor Nawigate Search Project Run Window Help

M HRC B0 Q- @G P B 5
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[SRE P Show In Ale+ShiftHa »
=
|15 Copy Crl+C
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(2 src) [ Paste Chrly
¥ sre, 3 Delete Delete
(2 sre
= & floy Build Path 4
W Refactar Ale+shife+T  »

nsferFlowl B2

o G-

% *hameTransfer 22
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A
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paq Import, .,
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.
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o= Outline &7
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Run

- Debug As
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b 7] CloudHub
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=0
[ Select
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Eﬁ Stopes
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0 Attachment
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2. Copy the localhost URL http://localhost :5454. Open the browser, paste the
URL, and type in Mule. You can see that the forward slash has been removed. The
custom transformer removed the forward slash.

| 7 localhost: 5454/ Mule

« C' [ locahost: 5454/Mule 7 & =

Hello MuleESE

Understanding the DataMapper transformer

The DataMapper transformer is more powerful and flexible as compared to the rest of

the transformers that are provided with Studio. Like other transformers, DataMapper can
transform data across formats and manipulate the payload values as well. DataMapper can
map an input field to a different output field.

Getting ready

The DataMapper transformer works only in the Mule Studio Enterprise edition. DataMapper
supports only six formats: CSV, XML, Java, Map, JSON, and Excel.

1. Open Mule Studio and enter a name for the workspace as shown in the
following screenshot:

% Workspace Launcher, |

Select a workspace

ule Studio stores your projects in a folder called a workspace,

I Choose a workspace folder bo use For this session,

[Use this as the default and do not ask again
Ok, ] ’ Cancel
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2. To create a new project, go to File | New | Mule Project. Enter the project name as
Mapper and click on Next and then on Finish. Your new project is created. You will
now have to start the implementation.

% Mule - Mule Studio

(N Edit  Source Refactor  MNavigake Search Project Run Window Help
& Mule ck
Cpen File. .. 2% Java Project
¥ Project... =g
5 Mapping Flow
B Mule Flow
) Package
(& Class
€4 Interface
6’ Enurn
@ Annotation
&) Refresh s {ﬁz Source Folder
Corwert Line Delimiters To ¥ | 150 Java torking Set
(% Folder
[ File
Switch Workspace L4 g Untitled Text File
Restart
[ Example
£y Import... .
o Export... [ other... Ctrl+1
1 FlowRef.mflow [Flowref Flaws]
2 package.html [activity/srcfmain/...]
3 Activity .mflow [activityFlows]
4 StringToNumber java [usdcorverter/,..]
Exit
: O® : sl eRunBE
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How to do it...

In this section, you will learn what is DataMapper, how to configure the DataMapper in Mule
Studio, and when to use DataMapper in Mule Studio.

In this example, you will use three components: the File Inbound Endpoint, DataMapper,
and Database.

1. Go tothe Mapper.mflow file and drag the File Inbound Endpoint onto the canvas.
To configure, double-click on the File Endpoint. Here, you import the CSV file.

%' Endpoint Properties

. File (Inbound Endpoint)
il g #; -0 The File Endpoint allows Mule applications to read or write files on the local file system,
ﬁlm Mule |
5 Project Explorer ©2 General | advanced | References | Documentation =
q o Flter
)
1= datamapper Display Name: ‘ File ‘
12 demo [} Select
-
512 mapper Path Information R — @
B JRE System Library [ Jawash Path: | C:\Documents and Settingstazazdesai\DeskkoplInput ‘D -
= Mule Runtime [Mule Server DataMapper
(8 srcfmainfjava Move to Patkern: | ‘ B Database
2 srcftestfjava Move ko Directary: | ‘D [ & g
(# srefmainjresources
(8 srcftestfresources Palling Information b Endpoinis @
=
(9 postgresql-9.2-1002,jdbc4 Poling Frequency: | 1000 | E)vatabase
== Floms . =
W Mapper.mfiow Fie: Age: [ 500 J &5 Transformers )
=2 i
= mappings e N——— DataMapper
= ]
B mule-project xml File: Mame Regesx Filsr: ‘ |
[ webservices
@
< ¥ ||| Message Flow | Global Elements | Configuration XML
o i ‘sBeRE sk |lsun
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This is how the sample-output . csv file looks:

H9-™ i sample-output - Microsoft Excel - o
Home Insert Page Layout Formulas Data Review View - =
— = 1 = - -
B CCIN N SN R S SRR R
= [EE] . = = = Delete - || [3]-
Paste B I U - -|[&n - A -||[= = - | [$ - 9% +|[%8 ;08| Conditional Format cen |, Sort & Find &
|| g-f Il | B %66 533 Formatting * as Table = Styles ~ || F Format ~ || 2= Filter~ Select~
Clipboard T Font F] Alignment (P Number (P Styles Cells Editing
Al - £]id ¥
A B C D E F G H 1 J K L M N (0]
1 |id _lname age designation
2 1 azaz 25 Softeware Engineer
3
4
2

2. To configure mapping, drag the DataMapper transformer onto the canvas and
double-click on it.

% Mule - mapper/flows/Mapper.mflow - Mule Studio

File Edt Mavigate Search Project Run ‘Window Help

CBrHBE - 0-Q- HFG- @ ® -G n e

ﬁlm Mule |

rl\ij]act Explorer &2 = 0| 4] mputPaja.java w datamapper input.groovy w *apper 55 =8
5%~ T
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B siax
() patabase
FTP

@ coreric
@

flov: MapperFlowl B2

I w100
l?ﬁ Scopes 40
E -
> % - Async
File DataMapper [0 cache
Composite Source

[ Flow
Fareach
] Message Envicher

[ BT ES
{4 Components

(55 Transformers

L= Fikers

= Flow Contral

L Error Handling

l Cloud Connectors
g Miscellaneous

Message Flow | Global Elements | Configuration XML

: 0 mmulefFlove#text #a - - = | 5 o= |: 5 B
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3. Here, you configure the DataMapper transformer and enter the name CSv 2 Map
in the Name textbox. The filename .grf automatically appears in the File name
textbox. The .grf extension file is used for the attributes that you map. Click on the

Next button.

% New Data Mapping Flow.

Data Mapping Fow

A&

M H@E B 0- Q- (
——_ Create a data mapping flow.
£ | B Mle |
= =
{9 project Explorer 12 51 " cereral nfarmation =
BES ¥ Mams: | csv 2 mar| Filter:
|
l=> datamapper File: name: | csv_2_map.grf
1= demo [ Select
N}
bd dap 17 Suggestions. .. @
== mapper ~
= mapper-book [ patamapper
= IRE System Library [Javast-1.6] ) vatabase
B Mule Runtime [Mule Server 3.3.1 EE] OUDP
[ srcfmainjiava
(*# sreftestfiava g4 Endpoints @
[ srcfmainfresources Description: gDatabase
[# sreftestiresources -
== Flows o 55 Transformers e
i Mapper-Book.mflow DataMapper
(= mappings
(= sre
m .
ii X =8
Ll . =
I @ < Back Hext = Finish Cancel
T SR LTS ST TR O O T T e T ST T Ty file,
. . Options
« Launch the DataMapper Flow ‘Wizard bo create a new ane.
- » Drag a .qrf file here, to assign it ta this mapping,
g #a sl el B3 5 3= =[]
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4. The DataMapper feature requires three files to hold the configuration information: the
.grf file, the input type, and the output type. For the input type, you have to select the
CSV type from the drop-down list. Click on the ellipsis (...) button to the right and choose
the . csv file. In the output pane, use the drop-down list in the Type: field and select
Maps/List of Maps. Note that you cannot specify a sample file for the Maps format.
Click on the Edit Fields button to the right of the Name: field in the Output pane.

HrEHBE %0 G

£ | mule
I3 Project Explarer £3 =0
==
ERES datamapper
=) 3 demo
#22 dap
# [ mapper
=12 mapper-book
&= JRE System Library [JavaSE-1.6]
+ B, Mule Runtime [Mule Server 3.3.1 EE]
(B ercfmaingjava
B (# srcftestfiava
1 (## srcfmainjresources
B sreftestiresources
=== Flows
i Mapper-Book.mflow
(= mappings
(= sre
o

] x|

D ome

x:-]

W

flo

o
. . Options ;
« Launch the DataMapper Flow ‘Wizard bo create a new ane.

% New Data Mapping Flow. |;|@@‘

Select Input and Output Type

Input

Tyoe: T

CSY example: | CriDocuments and Settingslazazdesal|\Deskkop! Inputisar E

Name sample_output
Qutput
Twpe: |Maps J List of Maps ~

Name | outputMetadata

Generate default

& The Kisyjalues needs ta be specified by hand

s
@

T e LT T e e T C O e S STy T

» Drag a .qrf file here, to assign it ta this mapping,

file,

s BlelR 3

- [=]x]

=08
Filter; | data
[ Select
1.7 Suggestians... P
[P DataMapper
) vatabase
=
[ Endpoints P
) vatabase
55 Transformers @
[P ataMapper
=
& B | s [m@
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5. Inthe Edit Map Fields window, click on the plus button. Here, you enter the

same column name that was entered in the database. Click on OK to finish the
DataMapper wizard.

?AAule - mapper-book/flows/iapper-Book.mil % Fdit Map Fields

iCCrEHBE -0 G- E(
ﬁlm Mule |
[ Project Explorer 52 = 0% m @ empid string =0
@ empnane string
& - ]
= 8% © empage string Fiter:
bd datamapper ©  empdesignation string
12 demo [i; Select
)
= dap 1.7 Suggestions. .. @
1= mapper -
B2 mapper-book [E patatapper
= JRE System Library [Javase-1.6] B vatabase
= Mule Runtime [Mule Server 3.3.1 EE] @
(*# srcfmainfiava
[ srcftestfjava L Endpoinks &
(# srefmainjresources E)oatabase
[ srcftestiresources =
B flows o 55 Transformers £
4 Mapper-Book.mfaw DataMappet
(= mappings
(= src
l T S et Lt et TP Lo e s 1 T Trappg i file,
. . Options ¢
« Launch the DataMapper Flow \izard to create a new one.,
. » Drag a .grf file here, to assign it to this mapping.
i o* [l e aeRBE 5 % | 5]
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6. After you click on the Finish button, you will see a screen similar to the one shown
in the following screenshot. The area on the left-hand side of the screen is for the
sample. csv file attribute and the right-hand side of the screen area is for the
DataMapper attribute.

S Mule - mapper-book/flows/Mapper-Book.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help

CCEBE B0 HE - o
£ [ e |
[ Project Explorer £% = O || % Mapper W *Mapper-Baok 11 =0
~
B %
= datamapper
ol Select
= demo %
N}
bd dap 17 Suggestions. .. @
== mapper ~
= mapper-book [ patamapper
= IRE System Library [Javast-1.6] ) vatabase
B Mule Runtime [Mule Server 3.3.1 EE]
uop
(2 srfmaingjava @
(*# sreftestfiava g4 Endpoints @
[ srcimainfresources aDatabase
[# sreftestiresources -
=& flows flow: Mapper-BookFlowt B _TeniaEs @
& Mapper-Book.mflow EA Dstamspper
(= mappings E =
z —> Ed
£ DataMapping £ g=0
J— Current Element Mapping —
Input sk~ G55 + E":' sample_output_to_s ¥ | &= 7 3 QuIput [ 5 * El:‘
=~ 8 sample_output = k¥ sample_output
(@ id : string (@) empid : string
name : string (3 empname : string
age: string (@ empage: string
(@) designation : string (@ empdesignation : string
Input arguments
Lookup Tables
() » Drag an Input attribute ko an Output attribute to assign/concatenate,
[£F] « Drag an Input element list to an OutpLE one ta map their attributes.
2% Mappings | G Preview
in® & sl eRE s |:e|H
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7. Click on id: string and drag it on top of empid: string. The solid black line

indicates mapping.

=

Input =k ~ &85 type fiter bext

mua@‘

E- & Sample Qutput

‘Current Elemant Mapping
[sompic_oupur tos | & 7 R

@ua[g|

|Oul|x|t£2 485 typ= Fiker text

;(-g id : string
_ name : string
(@ age : string
'@ designation : string
Input arguments
Lookup Tables

*| 'S kv Sample Output
L - {a) empid : string
© name g - © EETTERETTY

i @ empage : string
(@ empdesignation : string

(&) + Drag an Input attribute to an Output attribute to assigniconcatenate.

(2} « Drag an Input element list to an Output One to map their attributes.

8 Mappings | @ Preview |

1)

i

e eRB is x| a(H

8. Drag all the attributes to be mapped onto the right-hand side. The final output looks

like the following screenshot:

3 Data Mapping £ ) = -o
— Current Element Mappin —_
Input o - i B[] || [sample_outpu_to_s v &= 7% || o & & =i

=~ 8, sample_output

(@ id: string
(4} name : string
(@ age: string
(@) designation : string
Input arguments
Lookup Tables

YyYyvyy

= k¥ sample_output
@ ampid : string
EmoName ; Sting
(8} ampage ! 5ring
(@) empdesignation ; sing

() » Drag an Input attribute ko an Output attribute to assign/concatenate,

(%}, + Drag an Input element list to an OutpLE ane to map their attributes.

i Mappings | G Preview

i pe

oz

2 = >
TMuIe - mappet-bookfflovs Mapper-Book, mflow - Muls Stud\o& = [9—‘ @ @> =2

& : §|§\

o=

9. Click on Preview, and then click on Run Mapping on the right-hand side of your screen.

T DECE AR

7 = =

Input sample data: ‘ Ci/Documents and SettingsazazdesaifDesktop/Inputjsample-output csw

‘ [I] [ D Run Mapplng} [Input Arguments

Text ‘ Graphic Wiew

Run Graph csv_2_map.arf

22 Mappings | @ Preview

Pome

o e 3
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You will see the result being displayed on the screen. One really attractive feature is the
possibility to test your mappings without the need to launch your Mule application.

£ DataMapping 3 & o -o

Input sample data: | C:/Documents and SettingsiszazdesailDeskkop/Input/sample-output sy [E 0 Run Mapping | | Input Argurents

Text | Graphic view

I
{
MewpidT: "1,
"empname”: "azaz",
fewpdesignation': "Softeware Engineer®,
"ewpage”: "Z5"
i
1

i Mappings @ Preview

10. Click on the Global Elements tab. Here, you have to configure the database that we
have already seen in the previous example.

S Mule - mapper-hook/flowsMapper-Book.mflow - Mule Studio g@lgl

Fie Edit Mavigate Search Project Run Window Help

iC-EHRCE - 0-Q- i EHET IS B e

[ e |

I Project Explorer &2 =0 \:f Mapper \‘_’? *Mapper-Book 53 =0
==

W Global Mule Configuration Elements
1= datamapper

Type Marme Description
o - reate

=2 dap A vataMapper CSW_2_MAP

1= mapper (@ Fostgrescyl Data Source PostqreStil_Data_Source

ER= vapper-back D oatabase

csv ko map

1 JRE System Library [ 1925 1 6]

B Mule Runtime [Mule Server 3,3,1 EE]
(# srcimainfjava
[ srcftestfjava
(# srefmainjresources
[ srcftestiresources
[ pastgresql-9.2-1002. jdbcé.jar - C:|Dor
B (= Flows
4 Mapper-Book.mflow
[ mappings
=
B mule-project xml
[ webservices

< % ||| Message Flow | Global Elements | Configuration XML

&1 fleR@B (s E =

P




Your final flow should look like the following screenshot:

% Mule - mapper-book/flows/Mappe

Chapter 5

File Edit Mavigate Search Project Rum  Window Help

@O B0 R BE I w e
| ke |
[ Project Explorer £% = O || % Mapper 4 *mapper-Bock £2

B%

= datamapper
_jj demo
= dap
[ mapper
b,
B JRE System Library [JavaSE-1,6]
B Mule Runtime [Mule Server 3.3.1 EE]
[ srcfmainjiava
(*# sreftestfiava
[ srcfmainjresources
[ sreftestiresources
@ postgresql-9.2-1002. jdbce.jar - Do
B (= flows
w IMapper-Baok. mflow

(= mappings
(= src

u mule-praject.xml
1= webservices

=

flow: Mapper-BookFlow1 B

8 -3l -8

File DataMapper

Database

|| Message Flow | Glabal Elements | Configuration XML

&

sfleRB

=08
[ Select

i’j Sugoestions. .. 0

DataMapper
) vatabase
@

g4 Endpoints @
) vatabase
[ Transformers @

DataMapper

5 3= |i s B
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In this section, you will learn how to deploy the application in Mule Studio and how it works.

1. To deploy the application code in the Mule server, go to Run As | Mule Application;
the Mule server will deploy your application.

% Mule - mapper-hookiflows/Mapper-Book.mflow - Mule Studio

- E@
ﬁlmMulel

FD Project Explorer £32

b‘l datamapper

= dap
b‘J mappet
EEES mapper-book

[ srefmainiava
(# srcftestijava

B = Flows
W

(= mappings
(= src
B mule-project ml
=2 webservices

&

[ srcfmainjresources
(# srcftestiresources
o pastgresgl-9.2-1002

File Edit Mavigate Search Project Rum  Window Help

-0 B E-®-

=0 WMapper
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B JRE System Library [JavaSE-1.6]
= Mule Runtime [Mule Sexies2 3 1 €21

Hew L4
Show In Alb+Shift+t
Open F3
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Copy e
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[ Paste Chrl+v

3 Delete Delete
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Move..,
Rename. .. Fz
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& Refresh F5
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Debug As 3
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3
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e w Mapper-Book. Z‘] CloudHub
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5 1Run on Server
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Configuration XML

&

=0
Filter:
[ Select
1.7 Suggestians. .. <
[ DataMapper
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g Endpoints @
E)vatabase
(5 Transformers @

DataMapper

= elB3 -
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2. Open the PostgreSQL database and check the table entries. You will observe that the

CSV data is transferred to the external database.

mﬁ[ﬁ. @;gé}

J Properties I Statistics I Dependencies I Dependents ]

= Edit Data estdb [localho 4 g hlemp

File Edit Yiew Tools Help

1 =X, BT ’§| Mo limit v

5]

empid empname empage empdesignation |
texk kext texk kext =
1 1 azaz 25 java
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Configuring Filters

In this chapter, we will cover the different types of filters. You will also learn the following;:

» Configuring the Logic filters - And/Or/Not

» Performing filtering according to the exception type

» Filtering messages by evaluating expressions

» Handling incoming events or messages using the Message filter
» Configuring the Wildcard filter

» Creating a Custom filter

Introduction

Filters specify conditions that must be met for a message to be routed to a service. Several
standard filters come with Mule where you can create your own filters. You will learn about
some filters in this chapter.

Configuring the Logic filters - And/Or/Not

Use the And filter to join two or more filters. The And filter accepts a message and returns true
only if all of its enclosed filters return true. The Or filter accepts the message if the message
matches the criteria of any of its filters. The Wildcard filter applies a wildcard pattern to the
message payload. This filter applies a string to the payload, so you might also want to apply a
Payload Type filter to the message using an And filter to make sure the payload is a string.



Configuring Filters

Getting ready

In this section, you will use three components: the HTTP Endpoint, the Or filter, and the Java
component. You will also learn how to configure the Or filter. Perform the following steps to
create a new project in Mule Studio:

1. Open Mule Studio and enter the workspace name as shown in following screenshot:

% Workspace Launcher |

Select a workspace

Mule Studio stares your projects in a Folder called a workspace.
Choose a workspace folder to use for this session.

‘Workspace: w | [ Browse. ..

[Juse this as the defaul and do not ask again

I K H Cancel ]

2. To create a new project, Go to File | New | Mule Project. Enter the project name
Logic Filter, click on Next and then on Finish. Your new project is created now,
S0 you can start with the implementation.

% Mule - Mule Studio
N Edit Source  Refactor  Mavigate Search Project Run  window Help

OpenFile... 124 2ava Project

=
Project. ..
L1 Prox =5

&2 Mapping Flow
% Mule Flow
& Package
(& Class
& Interface
@ Enum
(& Annakation
& Refresh F5 £ Source Folder
15 Java Working Set
15 Folder
[ File
[ Untitled Text File

Canwert Line Delimiters To

Switch Workspace
Riestart

g Import...
Other... Chrb+M

% Example,..
o
b

% Export...

1 FlowRef.mflow [Flowref jflows]
2 package.hml [activityfsteimainy...]

3 ictivity.mflow [activibyiflows]

4 StringTablumber.java [usdconverter;...]

Exit

o® H 5 fieRunld
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Chapter 6

In this section, you will see how to use a Logic filter and how to configure the Java component.

1. Gotothe LogicFilter.mflow file and drag the HTTP Endpoint onto the canvas.
Double-click and configure it. Change the port number, and click on the OK button.

og 2 ows/L og

Frge (-0

ﬁlm Mule |

[% PackageE P2 fg Type Hiera
H

[ comn-expression
= of
5'7‘1 file_transfer
1= Fletransfer
2 fikeer
{39 firstwebservice
12 hellomule
=2 json
b‘J |ogicFilker
= IRE System Library [ 1225
B Mule Runtime [Mule Serwver
= srcfmainfjava
= com.org
@ Greeting.java
(2 srcftestfjava
(*# srefmainjresources
(% srcjtestfresources
B = Flows
w LogicFilter. mflow
(= mappings
(= src
5 mule-project ml
123 nametransfer

i

5% cutine 52

dpo Prope

HTTP (Inbound Endpoint)

The HTTP Endpoint allows Mule application ko connect bo web resources through the HTTP transport protocol,
This endpoink can also implement security through HTTPS,

General ‘Advanced References | HTTP Settings | Documentation

- [7]

=0

Display
Display Mame: | HTTP

Exchange Patterns

() one-way (8} request-response

Biasic Settings
[JEnable HTTPS @
Enabling HTTPS will require configuring a HTTPS Connector

Host: ‘ localhost ‘

Fort: | 7676 |
Rath: | ]

=_, =

Message Flow | Global Elements  Configuration XML

[ Select

4 Endpoints

Eﬁ Stopes

l54 Components

(55 Transfarmers

= Fiters w
 And

Custam

Excepkion

' Expression

| Filter Reference

. Idempotent Message
Message
Message Property

| Mot

C o

Payload
1 Regex
1 Schema Validation
7 wildcard

= Flow Cortrol

L Error Handling

4 Cloud Connectors

s B el @ = B
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2. To create a class, g0 to src/main/java, right-click on it, and go to New | Class.
Create a class called Greeting under the package com.org; here, we have created
the sayHi method and its return type is set to String.

M Mule - logicfilter/src/mainfjava/com/org/Greeting. java - Mule Studio

File Edit Source Refactor Nawigste Search Project Run Window Help

P Eif-0-Q WG ®y-PIE D B - e

£ (@ |

[% PackageE 5% e Type Hiera = B | % LogicFiler [J] Gresting java £3 =0
B% "~

~

1 package com.org;

2

3 public class Greeting {

4 public String sayHi[String str)
5 1

_jj allrouter
1= catchexcaption
= choice_rauter
1= com-expression
B o
_jj file_transfer
122 filetransfer
= fiker
i firstwebservice
= hellorule
b‘J json
=2 logiciter
B JRE System Library [JawaSE-1.6]
= Mule Runtime [Mule Server 3.3.0 C
2 (# srcfmainfjava
=4 com.org
[¥] Greeting.java
# sreftestfiava
(# srcimainfresources
[ srcftestiresources
= flows

4 | anirFilker. mfln hd

< >

return "Hello "+3tr;

O Outline 52 =8
B W sl o w7
B comorg

=@ Gresting
@ sayHi(String) 1 String

P

wirlkable Smart Insert | 9:1 gali sl e@u s B
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Chapter 6

3. To configure a Logic filter, go to the LogicFilter.mflow file and drag the Or filter
onto the canvas. Double-click and configure it. Here, you have to select the Add
Wildcard filter twice.

‘%0

[% PackageE 5% e Type Hiera

Il

or

General | Documentation

The Or Filer returns true if any of the enclosed filters returns true.

=0

Display

Display Mame: ‘ 273

[ Select

= Generic =
g E:t[hextaptmn g Endoaints
choice_router = —
2 corm-expression E-2E i Scopss
2 oof A1 Add And {4 Components
_‘73 file_transFer " Add Custom Hi, caseSensit rue gi - —
1= filetransfer / i T
b‘l e i Add Exception = Filkers @
" Add Expression -
£ firstwebservice #nd
) Add File Mame Regex Filker _
== hellomule ™ Custom
=2 json Add Filker Ref :
=2 logiciter " add Message Exception
B IRE System Library [Javas " Add Message Property | Expression
g Mule Runtime [Mule Server £dd Nt T Fiker Referance
= srcimainfiava .
=88 comorq | Addor 7 Idempotent Message
[3] Gresting.java ) Add Payload Message
# sreftestfiava Add Regex " Message Property
(# srcimainfresources _
[ srcftestiresources i) Mot
= flows o
84 | nrieFilrer mflow
3 Payload
= Regex
O Outline 52
Schema Yalidation
@
g—m— = Flow Control
= ¢—| L Error Handling
i Cloud Connectars
Message Flow | Global Elements | Configuration XML
i oF £ sl el s B
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4.

s
[# Package E

j'pda]ex
@

f Firstwel

b‘J json
=12 lngicil

B M
[SRE
=

B (= Pl
"]
L]

O Outline 52

£ | e |

allrouker
catchex
= chiice_

=2 hellaml
=) JRE
# arcfl

(# srefy
[ srcf

In the Add Wildcard filter, you have added a pattern /Hello*. Add another pattern
in the second Add Wildcard filter, /Hi*, and click on the Finish button. This pattern
means that the string starts with Hi or Hel1o; if not, the output will not be displayed

on the console.

% Mule - logicfilter/flows/Logic| M Pattern Properties

e

Wildcard

General |

The Wildcard Filker matches string messages against wildcards,

GEnefic

Pattern: | THello*

H Case sensitive @

o

!
J

[T

Message Flow | Global Elements | Configuration XML

[ Select

g Endpaints

%Scopes

L4 Components

(55 Transformers

L Fileers o
o and
' Custom
1 Exception
1 Expression
" Filter Reference
| Idempotent Message
| Message
" | Message Property
Mot
o
| Payload
| Regex
" Schema Yalidation
7 wildcard

= Flow Control

Qﬁ Error Handling

i Cloud Connectars

E

5 el n

e B




Chapter 6

5. To configure a custom class, you have to drag the Java component onto the canvas
and import the custom Java class that you created before.

% Pattern Properties

mine -0
£ | B Mle |

[% PackageE 5% e Type Hiera
g
5'7‘1 ajex

_jj allrouter

12 catchexcaption

= choice_rauter
1= com-expression

12 fitransfer
= fiker
i firstwebservice
= hellorule
b‘J json
1= logicfiler
B JRE System Library [Javad
=) Mule Runtime [Mule Server
2 (# srcfmainfjava
=4 com.org
[¥] Greeting.java
# sreftestfiava
(# srcimainfresources
[ srcftestiresources
B (= Flows
84 | nrieFilrer mflow

=]

]

O Outline 52

Java

The Java Component is a simple POI0 {Plain Old Java Object) that will be invoked by Mule when a message is

received,

General ‘Advanced Documentation

=0

Display

Display Mame: ‘ Java

GeEneric

Class Nare: | com.org. Greeting

Object: |

[ -

Message Flow | Global Elements | Configuration XML

[ Select

g Endpaints

Eﬁ Scopes

L Components £y
[T Echo
[ Expression

[ Flow Reference

B Groovy

HTTP Response
Builder

& B
I 2awascrint
8 Logaer

Python

8 rest

Rubry

& soar
0 Geript

(55 Transformers

(= Filkers

= Flow Control

L Error Handling
i Cloud Connectars

sl el©n 2B
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In this section, you will see how to deploy the application using Mule Studio, and after
deploying the application, you will see how it will run.

1. Now you are ready for the deployment. If you haven't saved your application code,
please do it. After saving your project, right-click on the LogicFilter.mflow file
and go to Run As | Mule Application.

% Mule - logicfilter{flows/ ogicFilter.mflow - Mule Studio

File Edit Source Refactor Nawigate Search Project Run Window Help

lnl

ﬁluMulel

[£ PackageE i3

ER- 0

b‘l corn-expression

S of

5'7‘1 file_transfer
1= Fletransfer

1 Fier
2 Firstwebservice
12 hellomule ew
=2 json
=12 logicfiker Open

122 rnamerransfer

B JRE System | Open YWith
=i Mule Rurtimg  Show In
=2 srcfmaingjav]
= Copy
=51 comorg| =
[3] Gree| [ Copy Qualified Mame
[ srcftestfjava | Paste
(8 srefmainfres) 3¢ Delete
[ srejtestiresn

2 G flows Build Path
W Refactar
& meppigs |,
I (1%
(= src £ ey

A
[ it 3 B
& Refresh

fssign Working Sets. .

5% outine 2
Validate
Run As
- Debug as
- Frofile as

- .—I Team

Campare \With
Replace With
09 Mule Management Console
LagicFilker, E ClaudHub

fg Type Hiera =0 \f LogicFilker £32

F3

Alt+Shift+Ha

Chrl+C

ChrHy

Delete

Alt+Shift+T

Fo

- 0-Q- B G A- > G-

m Greeting java

3

or Java

5 1 Run on Server

Alt+shift+x, R

Run Canfigurations. ..

ents | Configuration XML

el H

[ Select

4 Endpoints

Eﬁ Scopes

I Components @
[ echo
[ Expression

[ Flow Reference

B croovy

E HTTP Response
Builder

& B
5l Javascript
78 Loger
Python
8 rest
&2 Ruby
[ ERd
0 seriet

(55 Transformers

L Filters

= Flow Control

L Error Handling
4 Cloud Connectors

sl eR® |:s B
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Chapter 6

2. If your application code is successfully deployed, you will see the message Started
app 'LogicFilter' onthe console.

ogicfilter/flows/LogicFilter.mflow - Mule Stud;

File Edit Mavigate Search Project Rum  Window Help

(B0 Q- BE- - o

BB Mule

] conscle £ O] =)
e aal il S e e S L e e o (T 22 EN R SHIEE D)

connected=crus
supportedProtocola=[http
servicelverrides=<none>

INFQO 2013-03-28 17:03:02,875 [wain] org.wule.lifecycle.dbstractlifecycleManager: Starting COnnector: COnnector.http.mule.ds
INFO 2013-03-28 17:03:02,875 [main] org.mule.lifecycle.ibstractlLifecyeleManager: Starting model: _muleSystemModel

INFQ 2013-03-28 17:03:02,875 [wain] org.mwuale.construct.FlowConstructlifecyoleManager: Starting flow: LogicFilterFlowl

INFO 2Z013-03-28 17:03:02,890 [main] org.wule.processor.SedaStagelifecyoleManager: Starting service: LogicFilterFlowl.stagel
INFO 2013-03-28 17:03:02,890 [main] org.mule.component.ComponentlLifecycleManager: Starting component: commponent.30684172
INFQO 2013-03-28 17:03:02,921 [wain] org.wule.transport.hcop.HotplConnector: Registering listensr: LogicFilterFlowl on endpoi
INFO 2013-03-28 17:03:02,968 [main] org.mule.transport.service.DefaultTransportServiceDescriptor: Loading default response
INFQ 2013-03-28 17:0 2,968 [wain] org.mule.lifecycle.dbstractLifecycleManager: Initislising: 'null'. OChject is: HttpMesss
INFO Z013-03-28 17:0 3,015 [mwain] org.mwule.lifecycle.dbstractlifecyeleManager: Starting: 'nuall' . Chject is: HoopMessageRe
INFO  2013-03-28 17:03:03,031 [main] org.mule.module.management.agent.WrapperManagerigent: This JVM hasn't been launched by
INFO 2013-03-28 17:03:03,078 [wain] org.mule.module.management . agent . JoxiAgent: Lttempting to register service with name: Mu
INFO Z013-03-28 17:03:03,078 [main] org.wule.wodule.mwanagement.agent . Joxlgent: Registered Endpoint Service with nawe: Mule.
INFQ 2Z013-03-28 17:03:03,075 [m=ain] org.mule.module.management.agent . Jmxigent: Regilstered Connector Service with nsme Mule.
INFQO 2013-03-28 17:03:03,078 [wain] org.wule.module. launcher.application.DefaultMuledpplication: Reload interval: 3000
INFO 2013-03-23 17:03:03,093 [main] org.mule.DefaultMuleContext:

L R L AT P e s

* Application: logicfilcer

T 0% encoding: CplZS2Z, Mule encoding: UTF-8
*

* igents Running:

* JME Agent

*
k3
*
*
x

D R R R L T T S LR P e

INFO 2013-03-28 17:03:03,093 [main] org.mule.module.launcher.DeploymentService:

+ 3tarted app 'logicfilter! +
< > .
= 2 = |
3. To see the output in your browser, copy the URL http://localhost:7676/
HiAzaz and paste it in your browser. If the string doesn't match the filter, the
output will not be displayed on the console.
&= C Y localhost: 7676, Hikzaz =

Hello /Hikzaz
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Performing filtering according to the

exception type

An exception is a problem that arises during the execution of a program. An exception can
occur for many different reasons, including the following: user errors, programmer errors, and
physical resources that have failed in some manner.

Getting ready

You can supply the class indicating the exception type to the Expected Type: property. For
example, for a null pointer exception type, you might set Expected Type: to java.lang.

NullPointerException.

How to do it...

From the palette, drag the Exception filter onto the canvas. The Exception filter handles errors.

% Mule - exceptionfilter/flows/ExceptionFilter.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help

HrHBS R0 i #E @S m LR GR
| mule
[% PackageE P2 ?g Type Hiera = O || *ExceptionFilter &3 |J] Greeting.java =0
=
= Q:b Filter:
i ajex ~
#-5 allrouter [:; Select
)
+ bJ catchexcaption g Endpoints
#-1=> choice_router
#-[= corn-gxpression G Scopes
el bj o (43 Components
=+1=F exceptionfilker [ Transformers
&= JRE System Library [JavaSE-1.6] = -
=
== Mule Runtime [Mule Server 3.3.0C flo: ExceptionFiterflow] B2 wers
= srefmainfjara o e find
=& cmorg w7 i Custam
-] Greeting.java { %
(# sreftestfiava 3 % il > Exception
(# srcimainfresources (R Exeephon Java Expression
(2 srcftestresources Filcer Reference
= (= Flows ’
1 ExceptionFiter. mflow Idempotent Message
L=+ mappings — Message
& R -
= LT Message Property
B mule-project i

- file_transfer

#1122 filetransfor
# 1 Filker b

5% cutine 52

Message Flow | Global Elements  Configuration XML

Mot

or

Payload

Regex

Schema Yalidation

wildcard

I Flows Control
" Error Handling

= Cloud Connectors
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Double-click on the Exception filter to configure it. Here, you can define the exception
depending upon the requirement.

pnfilieriflowsd| \¢ pattern Properties

iN-EBE -0
=]

[% PackageE 2

Mule |

fg Type Hiera

1= ajex
5= allrauter
= catchexcaption
bJ choice_touter
=2 corm-expression
& o
122 exceptionfiter
= IRE System Library [Javasi
= Mule Runtime [Mule Server
= srcfmainfjava
= com.org
[¥] Greeting.java
(# sreftestfiava
(# srcimainfresources
(2 srcftestresources
B (= Flows
i ExceptionFilter. mflow
[ mappings
=
B mule-project i
3'7‘1 file_transfer
12 fitransfor

12 Filker

() B B

*e a-@

5% cutine 52

e

Exception

The Exception Filter matches to the type of an exception,

General | Documentation |

=0

Display

Display Name: | Exception

Generic

Expected Type: | jawa lang.MullPainterException

Message Flow | Global Elements  Configuration XML

[ Select

4 Endpoints

Eﬁ Stopes

l54 Components

(55 Transfarmers

= Fiters w
 And
| Custom

|| Exception

|| Expression

|| Filter Reference

" | Idempotent Message
| Message

| Message Property
| Mot

Lo

1 Payload

7 Regex

1] Schema Yalidation
U7 wildeard
= Flow Contral

L Error Handling
4 Cloud Connectors

&

sl el@©u :sB2
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Filtering messages by evaluating

expressions

Mule ESB provides several default expression evaluators allowing you to embed expression
logic in a variety of expression languages; alternatively, you can create your own evaluators to
support additional languages. This filter lets you evaluate a range of expressions. It supports
expression types such as header, payload, regex, and wildcard. Set the evaluator to specify
the expression evaluator type to be used. The RegEXx filter applies a regular expression
pattern, such as a pattern that includes wildcards or other character substitution symbols in
the message payload. The filter applies the toString () method to the payload to convert
the payload into a string.

Getting ready

In Mule, there are different types of evaluator expressions, such as the header payload

type, the exception type, wildcard, regex, bean, and groovy. Each expression depends on the
evaluator type. For example, if the expression type is XPath, bean, or OGNL, the expression
should be a Boolean. Expressions allow you to extract information from the current message
or determine how to handle the message. Expressions are very useful with routers.

How to do it...

In this section, you will see how to create a custom evaluator and how to use it in a Mule
configuration file.

1. To create a custom evaluator, the first step is to implement the
ExpressionEvaluator interface. Note that this interface implements
NamedObject, which allows the evaluator to be named. This is the name you use
for the evaluator attribute when using this evaluator in the configuration. After
that, create another class named MessageHeaderExpressionEvaluator that
implements with the interface, which we have created before.

2. After creating your custom expression evaluator, you must register it with Mule. If you
are using an XML configuration, you can just configure your expression evaluator as a
bean, and Mule will discover it.
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In this section, you will see different types of expressions.

XPath expressions

XPath expressions use the standard XPath query language based on JAXP—the Java API for
XML processing. Refer to Using Filters (http://www.mulesoft .org/documentation/
display/current/Using+Filters) for more information about XPath expressions.

<expression-filter evaluator="xpath" expression=" (msg/header/
resultcode) ='success'"/>

JXPath expressions

JXPath is an XPath interpreter that can apply XPath expressions to graphs of objects of all
kinds, including JavaBeans, Maps, Servlet contexts, DOM objects, and mixtures of these
objects. For more information about JXPath, refer to Using Filters (http://www.mulesoft.
org/documentation/display/current/Using+Filters).

<expression-filter evaluator="jxpath" expression=" (msg/header/
resultcode) ='success'"/>

OGNL expressions

OGNL is a simple, but a very powerful, expression language for plain Java objects. Similar

to JXPath, OGNL works on object graphs. Filters using OGNL expressions enable simple and
efficient content routing for payloads. Refer to Using Filters (http://www.mulesoft .org/
documentation/display/current/Using+Filters) for more information.

<expression-filter evaluator="ognl" expression="[MULE:0] .equals(44)"/>

Handling incoming events or messages

using the Message filter

The Message filter is used for deciding whether to handle incoming events or messages. You
can use the On Unaccepted property to optionally specify the name of the message processor
that should handle any unaccepted events.
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Getting ready

Drag-and-drop the Message filter from the palette on the canvas and configure it.
Double-click on the Message filter. Here you can see the Throw on Unaccepted
checkbox. Select this checkbox to throw an exception if a message or event is not
handled. The default—when not checked—is to not throw an exception. You can use
the On Unaccepted: property to optionally specify the name of the message processor.

5= allrauter

= catchexcaption
b‘J choice_touter
= COr-expression
& o

12 exceptionfiter
_'7‘] file_transfer
1= Filetransfer

12 fier

tﬁ firstwebservice
12 hellomule

=2 json

b‘J |ogicFilker

(= namatransfer
= object-to-xml
= quartz

= quartz_schedulsr
1= resthasedwebservice
12 restwebservice
= spellcheck.

53 eing

=2 testtransformer

#1124 transfarmer

5% cutine 52

i pe

if-EBRCS -0

[ e |

[% PackageE P2 ?g Type Hiera
H

Ea]ex

% Pattern Properties

Message
@ Mested element "Mested Filker' is required

General | Documentation
Display
Display Name: | Message
Generic
On Unaccepted:
[ Throw &n Unaccepted @
Mested Filter

Mested Filker:

3]
a

- [=]x]

Message Flow | Global Elements  Configuration XML

Filter:
[ Select

4 Endpoints
&Scopes
l54 Components
(55 Transformers
L= Filters 0O
. And
| Custom
" | Exception
" | Expression
"| Filter Reference
" | Idempotent Message
| Message
.| Message Property
| Mot
Lo
7 Payload
7 Regex
| Schema Yalidation
© Wildcard
= Flow Cortrol

L Error Handling

4 Cloud Connectors

el H

slaeRu B

How to do it...

The Message filter is used to route messages using logic based on the values of message
properties. You can define one or more message properties. Using this filter, you can access
the message metadata, including transport-specific and user-defined properties. These
message properties represent all the meta information about the message that is available
from the underlying transport. For example, if you receive a message via an HTTP Endpoint,
you can use this filter to check HTTP header values. The pattern is expressed as a key/

value pair, where key is the name of the property. By default, the Case Sensitive checkbox is
selected representing that the comparison is case sensitive. Deselect this box if you want the
association to be case insensitive.
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This filter can be very powerful because the message properties are exposed allowing you to
reference any transport-specific or user-defined properties. For example, you can match one
or more HTTP headers for an HTTP event, match properties in JMS and e-mail messages,
and much more. You can define Scope in the message filter properties. There can be
different types of scopes available in the message properties. You will see different types

of scopes in the following screenshot. The expression syntax has been improved to support
scopes. The Scope part is optional and is case insensitive. The default scope is outbound.
The general syntax pattern is <evaluators>: <scope>: <expressions; for example,
header :OUTBOUND : CookBook.

% Pattern Properties E| B lﬂ

_ Message Property
Ci- B @& #- 0

| B mule

% packagsE 2% e Typs Hiera

@ Attribute ‘pattern’ is required

General | Documentation =
Display Filter:
= '
* 2 ajex Display Mame: | Message Froperty
# 4 alcuker [1; Select
4 Generic =
: & catchexcception (g Endpoints
1= choice_router Pattern: ;, =
#{=5 corm-expression i Scopes
S of [¥] Case Sensitive @ (23 Components
- -
= == exceptionfilter Scope: | outbound v (535 Transformers
= JRE System Library [1avasi o)
inbound = Filters @
= Mule Runtime [Mule Server

invocation

#(# srcfmainfiava And
(# sreftest/iava aleation Custam
1 srefmainjresources  Except
[ sroftestfresources Heepton
== Flows | Expression
) ExceptionFiter miow ¥ Filter Reference
(= mappings :
G s Idempotent Message
B mule-project sanl " Message
P
= file transfer Msssage Property
#-1=> Filetransfer
L filer Mok

& Eﬁ Firstwebservice

or
15 hellarile

Payload
- ! Regex
5= outline 52
" schema Validation

6 -

- Wildcard
e e [ Flow Contrel
P

s Error Handing

{74 cloud Connectars
Message Flow | Global Elements | Configuration #ML

[] mulefflowmessage-praperty-fiter #a i efflelmu s B

You will see the following different types of scopes being used in the Message Property window:

» inbound: This specifies the properties/headers that come from a client's request.
» invocation: This is used mostly internally by Mule for the duration of this flow's call.

» outbound: This specifies the values deemed to be sent out from this flow. They
become either request properties or response properties for the next flow in the
case of a synchronous invocation.
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» session: This specifies the values that are passed from invocation to invocation.
» application: This scope is used when you create two different applications.

Configuring the Wildcard filter

The Wildcard filter applies a wildcard pattern to the message payload. This filter applies
toString () to the payload, so you might also want to apply a payload type filter to the
message using an And filter to make sure the payload is a string.

Getting ready

After dragging the Wildcard filter from the palette and dropping it on the canvas,
double-click on the filter icon. A Pattern Property window shows up. There is only one
attribute to configure for this filter and it is the pattern. You will see the example of using
the Wildcard filter in this section.

How to do it...

In this section, you will use three components: the HTTP Endpoint, the Wildcard filter, and the
Custom transformer.

1. Open Mule Studio and enter the workspace name as shown in the following screenshot:

% Workspace Launcher E

Select a workspace

Mule Studio skares your projects in a folder called & workspace.,
Choose a workspace Folder to use for this session,

Workspace: | SHGN el defale “

[Juse this as the default and do not ask again

QK l [ Cancel
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2. To create a new project, go to File | New | Mule Project. Enter the project name
Wildcard Filter, click on Next and then on Finish. Your new project is created

now, so you can start the implementation.

% Mule - Mule Studio

Hew
Open File...
% Project... ==
%7 Mapping Flow
0 Mule Flow
£ Package
(& Class
€V Interface
6’ Enum
(@ Annotation
& | Refresh FS &% Source Folder
Canvert Line Delimiters Ta 3 {S’J Java Working Set
(% Folder
[ File
Switch Workspace »| ZF Untitled Text File
Restart
[ Example
£ag Impart... -
&) Expart... [ Other... Crl+N

1 FlowRef .mflowe [Flowref fFlows]

2 package.html [activityfsrcimain...]

3 Activity . mflow [activity fFlows]

4 StringToMurber . java [usdcorverter...]

Exit

slleRu B

Wi
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3. Goto src/main/java, right-click on it, enter the package name com.org and the
class name User, and click on the Finish button. In this class, you have to use two
private String variables, and then you can generate the get or set method.

S Mule - filter/srcfmain/javalcomiorg/User. java - Mule Studio E]E|E|

File Edit Source Refactor Nawigste Search Project Run Window Help
M HEEI% 0 iBE i®y  PAE Bl 5l G
£ (@ |
tg Package E i3 Tg Type Hiera =0 m HTTPReqToMame. java m Uset java &2 m HTTPReqTolser java H‘_’E Filker =0
= G:g& o § 1 package com.org;
'_"7‘1 file_transFer »~ ? )
bJFiIetransfer 3 public class User {
=2 fiker * )
= IRE System Library [1avasE-1,5] = private String name;
=4 Mule Runtime [Mule Server 3.3.0 C 5 private Srring luneme;
= Twitter [v2.4] 7 public String getName() {
ERE] srefmainffava g return name:
-8 com.org N oo )
m HTTPReqToMame java 1o puhl1c_voul setMName (String nswe] {
[3) HTTPReqToUser java 1L this.nawe = nawe;
m User.java 1 ' R
@srcftestf]ava 13 public String getLnsme()
[ srcfmainjresources 1 return Iname;
[ srcftestfresources s i . . .
B Fows 1g puh11c_voul setlnawe (Jtring lname) |
W Fiter.nflon 17 this.lname = lname;
(= mappings 18 H
s e
u mule-praject.xml 20 3
b?d Firstwehservice 2L
2 hellorulz
b‘l json
1 Inricilber L
»
O Outline 52 =8
BR e ™
# com.org ~
ERCIT
o pame  String
o Iname : Sting
@ gethlame() | String
@ setMame(String) : void )
i o® £ | writable : sflel®n s B

You create a class called User and generate the get and set methods:

package com.org;
public class User {

private String name;

private String lname;

public String getName () {
return name;

public void setName (String name) {
this.name = name;

public String getLname () {
return lname;
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}

public void setLname (String lname)

this.lname = lname;

4. Gotosrc/main/java, right-click on it and go to New | Class, enter the
package name com. org and the class name HTTPRegToUser, and click
on the Finish button. Here, you create a custom transformer class and
extend it with AbstractMessageTransformer. This way you override
the transformMessage method

M Mule - filterssreimaintjavalcomiorg/HT TPReqTolser. java - Mule Studio
File Edit Source Refactor Mawigate Search Project Run Window Help
il ik 0-Q% HE-i®Y- PN Y-l o
5 [ e |
F= Package E 2% ?g Type Hiera =0 HTTPReqToMame. java m User java HTTPReqTolser.java &7 ‘ﬁf Filker =0
= <)===> = 1 package com.org:
3 file_transFer ~ ‘ _ .
b‘] [ s import org.mule.api.MuleMessage:[]
=& fiker s )
=4 RE System Library [1vs5E-1 6] 7 public class HTTPReqToUser extends LhstractMessageTransformer
= Mule Runtime [Mule Server 3.3.0C gt
B Twitker [v2.4] ? .
(3 srefmainfjava 0 Poverride
g EE com.org 11 public Chject transformMessage (Mulellessage message, String outputEncoding)
m }.-lTTPReunName java 1z throws TransformerException {
Tl 13 Tser user = nmew User{};:
[3] Userjava 14
[ arcjtestfiava 15 String nawe = messadge.getInboundProperty("nsme')
I srcfmainfresources 16 String lastMName = message.getInboundProperty("lname™);
I sreftestiresources 17 user.setlname (lastlame) ;
26 Fows 15 user . setName (name) ;
i:l’ Filter.mflow 19 return user:;
(= mappings 20 !
= src -
u mule-project.=ml .
£ Firstwebservice 23
= hellomule
1= json
122 Inviicfilber hs
< 4
0F outline 52 =0
B le ™
H com.org
‘= import declarations
=3 HTTPReqTaLser
@ . transformMessage(iuleMessage, ¢
< >
i o £ | whitable ] s lle@u {58

You create a class and extend it with the AbstractMessageTransformer interface:

import org.mule.api.MuleMessage;
import org.mule.api.transformer.TransformerException;
import org.mule.transformer.AbstractMessageTransformer;

public class HTTPReqToUser extends AbstractMessageTransformer
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@Override

public Object transformMessage (MuleMessage message,

String
outputEncoding)
throws TransformerException {

User user = new User() ;

7

String name = message.getInboundProperty ("name") ;

String lastName = message.getInboundProperty ("lname") ;
user.setLname (lastName) ;
user.setName (name) ;

I

return user;

5. Gotosrc/main/java, right-click on it and go to New | Class, enter the package
name com.org and the class name HTTPRegToName, and click on the Finish button.

Mule - filter/src/main/javalcomforg/HTTPReqToName. java - Mule Studio

File Edit Source Refactor Nawigate Search Project Run Window Help

il & B-0-Q- HG- ISy PIED H-FH-e e

5 [ e |

F= Package E 2% ?g Type Hiera =0 HTTPReqTokame. java &5 m User java HTTPReqTollser. java ‘ﬁf Filker =0
= Q:D = 1 package com.org:

;‘J file_transfer ~
-2 filetransfer
=1 fiker
=4 IRE System Library [1avase-1.6]
= Mule Runtime [Mule Server 3.3.0C
B Twitker [v2.4]
= srcfmainfjava
= com.org
[¥] HTTPReqToMame. java
m HTTPReqToUser java
[3] Userjava
(2 srcftestfjava
# srfmainjresources
[ srcftestiresources
B (= flows
& Filker mflow
(= mappings
= src
u mule-project.=ml
i firstwehservice
= hellomule
= json
122 Inviicfilber hs
<

import org.mule.api.MuleMessage;
import org.mule.api.transformer. TransformerException;
import org.mule.transformer . ibstractMessageTransformer;

public class HTTPReqTolN=swe extends AbhstractMessageTransformer
{
Boverride
public Chject transformMessage (MuleMessage message,
throws TransformerException {
String nawe = message.getInboundProperty (Monome')
String lastHame = message.getInboundProperty(”lname");

String outputEncoding)

return "Hello” +name+" "+lastMame;

0F outline 52 =0

B le ™
H com.org
‘= import declarations
=3 HTTPReqTOName
@ . transformiMessage(MuleMessage,

< >

i pe

X

4 | wrikable : sl ae@p s B
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Here, you will create a class called HTTPRegToName and extend it with the
AbstractMessageTransformer interface.

package com.org;

import org.mule.api.MuleMessage;

import org.mule.api.transformer.TransformerException;

import org.mule.transformer.AbstractMessageTransformer;
public class HTTPReqgToName extends AbstractMessageTransformer

{

@Override
public Object transformMessage (MuleMessage message,
outputEncoding)
throws TransformerException {
String name = message.getInboundProperty ("name") ;
String lastName = message.getInboundProperty ("lname") ;

String

return name+" "+lastName;

Gotothe Filter.mflow file and drag the HTTP Endpoint onto the canvas. Double-click
and configure it. Enter the port number and the hostname, and click on the OK button.

T
' Endpoint Properties E| B ﬂ
o . HTTP (Inbound Endpoint}
L © 37 G 1o HrTP Endpcin alows Ve agplicaton b comnect t web resaurces trauch the HTTP transgort protoce,
i B e This endpoint can slso implement security through HTTPS.
£ PackageE &2 % Tye Hera | General | advanced | References | HTTP Settings | Documentation =
Display Filer:
= .
B file_transfer Display Name: | HTTP
1= Fistransfer [ Select
= Exchangs Pattems =
& fier g Lgs Endpaints
B RE System Library (15755 | O onseway (3) request-responss =
-2 Mule Runtime [Mule Server i Scopes
- Toirter [v2.4] Basic Settings (43 Components ©
= srefmainfiava [enable HTTRS © [ Echo
=8 com.org Enabling HTTPS will require configuring a HTTPS Connector B epressin
® [J] HTTPReqTaName. P
Host: [ localhost
&[] HTTPReqToUser.ja [EE Flow Reference
- [J] User java Port: | 9999 B Groowy
@ et Ceti &0 HTTP Response
( srcjmainjresources lmlmI ter P
(2 sreftestfresources
= (= Flows 2 ava
! Filter.roflow 5 savascript
= mappings lomer
L= sre
B mule-project xmi =R python
& firstwebservice Bl rest
2
¥ helome Eesy
= json
1 enicfilker [ EEls
= m
Seript
0= outline 22
3 =3 Transformers
@ =
= [ Fiters
EE £ Flow Contrel
= & Error Handling
(% Cloud Connectors
Message Flow | Global Elements | Configuration ML
i & sPeRu|isB
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7. Drag the Wildcard filter onto the canvas. Double-click and configure it. In the
Wildcard filter, you have to add a pattern, /Mulex*; this means that a pattern
should start with the text Mule.

i il -0

£ | B Mle |

[% PackageE 5% e Type Hiera
g

5'7‘1 file_transfer
1= Filetransfer
12 fier
B JRE System Library [Javad
=4 Mule Runtime [Mule Server
B Twitker [v2.4]
= # srcfmainjjava

=~ com.org
[J] HTTPReqTaMame.
[¥] HTTPReqTaUser ja
m User.java

(# srcftestijava

(2 srefmainfresources

(*# srcftestiresources
== Flows

.‘& Filker ,mflaw

(= mappings

= src

m mule-praject.xml
by‘J Firstwehservice
2 hellorulz
b‘l json

#14 Inriicfilker

=]

O Outline 52

% Pattern Properties

wildcard

The Wildcard Filter matches string messages against wildcards,

General | Documentation

=0

Display

Display Mame: ‘ wildcard

GeEneric

Pattern: | [Mule*

Case Sensitive ©

-

P

Message Flow | Global Elements | Configuration XML

Filter; l:l
[ Select
g Endpaints
%Scopes
{4 Components
[ Transformers
L Fileers o
© and
' Custom
" Exception
' Expressian
" Filter Reference
 Idempotent Message

| Message

' Message Property
Mot
o
" Payload
Regex

Schema Yalidation

7 wildcard

= Flow Control
L Error Handling
{4 Cloud Connectars

(onl

& [®
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8. Drag the Java transformer onto the canvas, and double-click on it to configure it.

ek -0

£ | e |

[% PackageE 5% e Type Hiera
g

3'7‘] file_transfer
1= Filetransfer
=1 filter
= IRE System Library [Javas
=4 Mule Runtime [Mule Server
= Twitter [v2,4]
= # srcfmainjjava
=~ com.org
[J] HTTPReqTaMame.
[¥] HTTPReqTaUser ja
m User.java
(# srcftestijava
(2 srefmainfresources
(*# srcftestiresources
=1 (= Fows
w Filker ,mflaw
(= mappings
= src
m mule-praject.xml
by‘J Firstwehservice
2 hellorulz
b‘l json

1= fniicfilter

O Outline 52

% Pattern Properties

Java

the Java Transformer delegates to a Java class.

General | advanced || Documentation |

=0

Display

Display Mame: ‘ Java

Transformer Settings

TransFormer Class: ‘ com.org HTTPReqToName

Property

A=

Name Value

Reference

Message Flow | Global Elements | Configuration XML

[ Select

g Endpaints
Eﬁ Scopes
{4 Components

(5 Transformers @
L EYtE R e Object

B Bivte Aray to

Serializable
[0 Byte Array to String
DataMapper
[0 Email to String
B0 Expression
B File to Byte Array
B File to String
B Groovy

D HTTP Respanse to
Object

EDJHTTP Respanse to
String

[T 350M to Cbject
Java

[ Filkers

= Flow Control

L Error Handling

{4 Cloud Connectars

£

s el@n 2B
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In this section, you will see how to deploy the application on Mule Studio, and also how it
works after deployment.

1. To deploy the application code in the Mule server, go to Run As | Mule Application,
and the Mule server will deploy your application.

% Mule - filterfflows{Filter.mflow - Mule Studio
File Edit Source Refactor Nawigate Search Project Run Window Help

iCH- -0 I HGE W 2 LR P t

5 I e |

=} Package E 23 fg Type Hiera =0 m HTTPReqToMame. java m User java @ HTTPReqTollser . java \& Filter &2 =0
Eh- Filter: l:l

:'7'1 file_transfer
1= filetransfer

-
= T=> filker (g Endlpoints
B IRE System Library [ 1avasE-1.6]

| [ Select

B Mule Runtime [Mule Server 3.3.0C 1 Seopes
B Twitker [v2.4] k4 Components
=B srefmair Mew 3 (55 Transformers £
= com B PEPObjact
@ Open F3 y
0 wWith .- O-vl Byte Array ko
% S:BH I I Aleshift+w Serializable
v In i
& sroftest W ﬁ [0 Bvte Array to String
srcftest 3 3
(# srefmair = Copy Chri+C DataMapper
(2 sreftest =) Copy Qualfied Hame tideard Ja [0 Email o String
B (= flows | [ Paste Chrl+y
& Lol | Expressian
W ¥ Delete Delete ?
(= mappint File o Byte Array
Build Path L4
= File: ko String
B e Refactor Alt+shife+T  F
F2 firstwebsen: B Groowy
o g Impart..,
= hellomule DY HTTP Respanse to
1= json i Export... Object
L ikt | o HTTP Response to
< " Refresh . Fs5 String
Assign Working Sets...
55 cutine 2 [0 1500 to Object
Yalidate B Java
. Debug As Y l= " Filkers
[T Frofile As N L= Flow Control
- Team s Run Configurations. .. “i Ervor Handling
Compare With ' (= Cloud Connectars
i 3
Replace With | Elements | Configuration XML
" £ Mule Management Console 4 =
i Fiket, 73] Cloudrub » Eall sl el@©u :sB2

2. Then, open the browser and paste the URL http://localhost:9999/
Mule?name=azaz&lname=desai to see the output.

< C D

azaz desail

272




Chapter 6

Creating a Custom filter

Use a Custom filter to reference a user-implemented filter. Note that the reference is to a class
implementing the Filter interface.

Getting ready

The Filter class is required if this is a global filter. After dragging the Custom filter from the
palette and dropping it onto the canvas, double-click on the filter icon. A Pattern Property window
shows up. There is only one attribute to configure for this filter and it is the Filter class.

How to do it...

In this section, you will use three components: the HTTP Endpoint, the Echo component, and
the Custom filter.

1. Open Mule Studio and enter the workspace name as shown in the following screenshot:

% Workspace Launcher B

Select a workspace

Mule Studio stores wvour projects in a folder called a workspace,
Choose a workspace folder ko use For this session,

Waorkspace: | SRRl -

[Juse this as the default and do not ask again

ok l [ Zancel
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2. To create a new project, go to File | New | Mule Project. Enter the project name
Custom Filter, and click on Next and then on Finish. Your new project is created
now, so you have to start the implementation.

% Mule - Mule Studio

5= Edit Source Refactor Mawigate Search Project Run Window Help
Mew
Cpen File... @ Java Project
7 Project... ==
/7 Mapping Flows
(“f Mule Flow
£ Package
& Class
& Interface
6’ Enum
@ Annotation
& Refresh Fs5 & Source Folder
Canwert Line Delimiters Ta »| 45 Java working Set
(=% Folder
[ File
Switch Workspace 4 :“5} Untitled Text File
Restart
¥ Example...
£y Import... .
o Expart... [ Other... Chrl-H
1 FlowRef.mflow [flowref[Flows]
2 package html [activity/srcfmainf...]
3 Activity mflaw [activity Flows]
4 StringToMurber java [usdoorwerterf...]
Exit
0 é sReRubl
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3. Gotosrc/main/java, right-click on it and go to New | Class, enter the package
name com.mule.filter and the class name CustomMuleFilter, and click on
the Finish button. In this class, we implement the Filter interface, and in this filter
interface class, we override the accept method.

M Mule - customfilter/src/main/javalcomimuleffilter/CustomMuleFilter.java - Mule Studio

File Edit Source Refactor Nawigste Search Project Run Window Help

BrHBE %0 - (G- I®- ®[IEa Y-l e
£ (@ |
[% PackageE 5% e Type Hiera = 5| % customFiler [7] *CustomMulsFiker java &3 =0
= G:g& o 1 package com.mule.filter;
'_"7‘1 ajex -~ Z_ ) )
ﬁallrouter 3 T.mport arg.mule.ap?.l‘lulelf{essag.ye. )
2 catchexcaption 4 import org.mule.api.routing.filter.Filter;
[ choice_router =] ) . ) .
bJEDm—ExprESSiDn & public class CustomMuleFilter implements Filter |

51 customfilker

= IRE system Library [JavasE-1 5] BOverrids
=i Mule Runtime [Mule Server 33,0 C public boolean accept (MuleMessadge message) {
(8 srefmaingjava try
= com.mulefilter { )
[] CustomMuleFiter.java String name = message.getInboundPropercy("name");

(# srcftestijava
(2 srefmainfresources
(*# srcftestiresources
== Flows
\:l’ CustomFilker,mflaw
(= mappings
= src
u mule-praject.xml
= oxf
Eﬁ exceptionfilter
ﬁ file_transfer
14 Fietransfer L

String lname = message.getInboundProperty (" lnsme") ;

if [ (name.equalsIgnoreCase ("azaz") £& lnsme.equalslgnoreCase ("desai™)))
¢

return true;
}
else
{

return false:

}

catch (Exception e)
= {
O Outline 52 [}

B W sl o w7

B com.mule.filker

e.printStackTrace {};
}
return false;

= import declarations }
=@ customMuleFiter '
© .. accept{MuleMessage) : boolean
g £ || Writable Smart Insert | 15129 : sflelRu s B
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4. Gotothe CustomFilter.mflow file and drag the HTTP Endpoint onto the canvas.
Double-click on it to configure it. Enter the port number and the hostname, and click
on the OK button. By doing this, you enter the pathname called customFilter.

Properties

iR E %0
£ | B Mle |
[% PackageE 5% e Type Hiera

[

12 catchexcaption
= choice_rauter
122 cormrexpression
=2 customfilter
B JRE System Library [ Javas
= Mule Runtime [Mule Server
2 srcfmainfjava
(=3 com.mule.filter
m CustomMulsFilter j
(# srcftestijava
(2 srefmainfresources
(*# srcftestiresources
== Flows
.‘& CustomFilker,mflaw
(= mappings
= src
u mule-praject.xml
= oxf
{;ﬁ exceptionfilter
_;'7'1 file_transfer
(m 1= Fietransfer

=]

O Outline 52

HTTP (Inbound Endpoint)

The HTTP Endpoint allows Mule application to connect to web resources through the HTTR transport pratocal.
This endpaint can alsa implemant security through HTTPS.

General ‘Advanced References | HTTP Settings | Documentation

=0

Display

Display Mame: ‘ HTTP

Exchangs Patterns
O one-way (3 request-respanse
Basic Settings
[JEnable HTTPS @
Enabling HTTPS will require configuring a HTTPS Connectar

Host: ‘ localhost

Port: | 4343

Path: ‘ customFilker

@

Message Flow | Global Elements | Configuration XML

[ Select

L Filkers <
| Custom
[ Flow Contral £

Custom Aggregator

276




Chapter 6

5. To display the log on the console, drag the Echo component, drop it on the canvas,
and configure it.

% Pattern Properties

CO-EH®
£ | B Mle |
[# PackageE i2

‘%0

Eg Type Higra

Il

5'7‘1 ajex
_jj allrouter
12 catchexcaption
= choice_rauter
1= com-expression
51 customfilker
B JRE System Library [ Javas
= Mule Runtime [Mule Server
2 srcfmainfjava
(=3 com.mule.filter
m CustomMulsFilter j
(# srcftestijava
(2 srefmainfresources
(*# srcftestiresources
== Flows
w CustomFilker,mflaw
(= mappings
= src
m mule-praject.xml
= oxf
{;ﬁ exceptionfilter
5'7‘1 file_transfer
[#-1=% filetransfer

O Outline 52

Echo

The Echn Camponent Ings the message and returns the payload as the result.

General | Documentation

=0

Display

Display Mame: ‘ Configuer the Custom Filter

Message Flow | Global Elements | Configuration XML

[ Select

L Filkers <
" Custom
[ Flow Contral £

Custom Aggregator

sl el©n 2B
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6. Drag the Custom filter from the palette and drop it on the canvas. Double-click
and configure it. Import the class that was created before, as shown in the
following screenshot:

i EH@E %0

£ | B Mle |

[% PackageE 5% e Type Hiera
g

5'7Ja]ex

_jj allrouter
12 catchexcaption
= choice_rauter
1= com-expression
51 customfilker
B JRE System Library [ Javas
= Mule Runtime [Mule Server
2 srcfmainfjava
(=3 com.mule.filter
m CustomMulsFilter j
(# srcftestijava
(2 srefmainfresources
(*# srcftestiresources
== Flows
.‘& CustomFilker,mflaw
(= mappings
= src
m mule-praject.xml
= oxf
{;ﬁ exceptionfilter
5'7‘1 file_transfer
14 Fietransfer

O Outline 52

k% Pattern Properties

Custom

The Custom Filter is a user-implemented Filker.

General ‘Sprlng Documentation

Display

Display Mame: ‘ Cuskom

GeEneric

Class: ‘(um‘mule.F\Itar.CustDmMu\eFl\tEr

Message Flow | Global Elements | Configuration XML

[ Select

L Filkers <
| Custom
[ Flow Contral £

Custom Aggregator

E

sl el©n 2B
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In this section, you will see how to deploy the application.

1. To deploy the application code in the Mule server, go to Run As | Mule Application,
and the Mule server will deploy your application.

% Mule - customfilter/flows/CustomFilter.mflow - Mule Studio

File Edit Source Refactor Nawigate Search Project Run Window Help

- HBO %0 QB & - CE-D- LR
ﬁlu Mule |
[% PackageE i3 fg Type Hiera =0 \f *CustomFilter £2 [J] *CustomMuleFilker java =0
5%~
i [ Select
= catchexcaption L Fiters P
= chioice_rauter -
= COr-expression il Custom
=12 customfilker & Flow Control P
-2 RE System Librarl e »
= Mule Runtime [Mul -ustom Agaregator
= # srcfmainjjava Open F3
=83 com.mule.filey  OPEn With 4
[3] custamru Show In Ale+Shife+Hiy » §
g sreftestfjova [ Copy Chrl+C m —_— W
srcfmainfresource;
[ sroftestiresources [ Copy Qualified Mame Configuer the Custom Filter Custom
B flows [ Paste Chr+
il [ETEEIETER 3 Celete Delete
(= mappings
& src Build Path 4
B rule-project xmi Refactar Ale+shife+T  »
ER= -
{35 exceptionfilter I% {mpore...
1= file_transfer i Expart..,
‘m 14 filetrancfar 4 Refrach -
— Assign Working Sets. .,
5% cutine 52
Validate
Debug As 3
.= Profile As 4
- Team » Run Configurations. ..
: Campare With 3
Replace With 4 Configuration XML
§ 4 Mule Management Console » =
i o® CustomFiltet il 72) cloudrub » #a): sl el@©u :sB2
2. Open the browser and paste the URL http://localhost:4343/customFilter—
the URL that starts with http://localhost:4343/customFilter?name=azazé&
lname=desai.
« C | [ localhost: 434 3/customFiter Pname=azazBlname =desai o

JoustomFilter ?name=azaz & lname=desai
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Handling Exceptions
and Testing

In this chapter, we will cover different ways of handling exceptions and testing. You will learn
how to do the following;:

>

>

>

>

>

Understanding Messaging Exception strategies
Configuring the Choice Exception Strategy
Configuring the Reference Exception Strategy
Configuring the Rollback Exception Strategy
Testing with JUnit in Mule ESB

Introduction

Mule errors are represented by exceptions; so when your Endpoint, Router, component, or
any other processor fails, it throws an exception. When an exception is thrown, you need a
way to handle it. In Mule there are different types of exception strategies. You will have a look
at them in this chapter. There are two places where you could configure exception handling
strategies: on the service and on the connector. The src/test/ directory in every Mule ESB
Maven project incorporates both unit and functional tests.
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Understanding Messaging Exception

strategies

Mule calls for the Messaging Exception Strategy whenever an exception is thrown in a flow.
All exceptions are handled through the Messaging Exception Strategy. There are five types of
Messaging Exception Strategies:

» Default Exception Strategy

» Catch Exception Strategy

» Rollback Exception Strategy
» Reference Exception Strategy
» Choice Exception Strategy

The Catch Exception Strategy

You can define a Catch Exception Strategy to customize the way Mule handles messages with
errors. A Catch Exception Strategy catches all the exceptions thrown within flow and processes
them. From the Error Handling palette group, drag Catch Exception Strategy and drop it onto
the canvas.

Getting ready

In this section, you will see how to use the Catch Exception Strategy in Mule Studio.
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Double-click on Catch Exception Strategy and configure it.

Chapter 7
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How to do it...

In this section, you will see how to configure the catch exception properties in Mule:

1. Inthe Catch Exception Strategy properties panel that appears on the screen, enter a
name for your Catch Exception Strategy in the Name: field under the General tab.

2. Check the Enable Notifications checkbox to instruct Mule to send an exception
notification to a registered listener, say, the Mule management console, whenever the
Catch Exception Strategy accepts and handles an exception.

3. To enter an exception, enter information in the Execute When: field to indicate
the kind of exception the catch exception handles when it resides within a Choice
Exception Strategy.

Use case

HTTP Inbound Endpoint receives a message through the custom Java component and
processes it through the flow. If the execution is successful, return a Java component
message. If the execution fails then log the current message and return a Java component
error response. You can define only one exception at a time.
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Configuring the Choice Exception Strategy

A Choice Exception Strategy catches all the exceptions thrown within its parent flow, examines

the message content and exception type, and routes messages to the appropriate exception
strategy for processing.

Getting ready

You can define a Choice Exception Strategy to customize the way Mule handles a message
with an error based on the message's content the moment it throws an exception. Usually,
you can define more than one exception strategy within a Choice Exception Strategy.

How to do it...

1. From the Error Handling palette group, drag Choice Exception Strategy and drop it
onto the canvas. In the Choice_Exception_Strategy box that appears, double-click

on the configuration icon in the header.
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2. From the Error Handling palette group, drop another Catch Exception Strategy or
Rollback Exception Strategy icon on the Choice_Exception_Strategy box. In Choice
Exception Strategy you can define one or more exception strategies, but in Catch
Exception Strategy you can define only one.
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Use a Choice Exception Strategy to enable Mule to make decisions about how to handle
each error that occurs in a flow. A Choice Exception Strategy can evaluate the exception

type of each message that throws an exception in this flow and route them to one of three
exception strategies:

» A Catch Exception Strategy to process and discard all the "already processed"
exceptions

A second Catch Exception Strategy to process all the "validation exceptions" and send
them to an invalid orders queue

» A Rollback Exception Strategy to roll back the order transaction in order to retry
processing in the parent flow
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Configuring the Reference Exception

Strategy

Use a Reference Exception Strategy to teach a flow to employ the error handling performance
defined by a global Rollback Exception Strategy. In other words, you must ask your flow to refer
to a global exception strategy for instructions on how to handle errors.

Getting ready

Reference Exception Strategies are created as global elements. You can create one or more
strategies or re-use the one(s) in the flow throughout your Mule application. Create global
exception strategies such as Catch and Rollback; choose the one which your exception
strategies refers to. In the following screenshot you will see how to configure the global element:
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How to do it...

Perform the following steps:

Chapter 7

1. From the Error Handling palette group, drag-and-drop the Reference Exception
Strategy icon onto the canvas.
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2. To configure the Reference Exception Strategy, double-click on Components and
select a reference name that was created as a global element.

B m Mule:

B ajex
#  allrodter

<

# 1= catchexcaption
# 1= choice_router
1 b‘l Corn-expression
R

# [ exceptionfiter
127 File_transfer
#1122 fietr ansfer
1 Fier

+ b?d firstwebservice
#1=2 hellomule
ERe jsan

#1122 logicfiker

# 1= nametransfer
[ object-to-xml
1= quartz

# 1= quartz_scheduler
# = restbasedwebservice
#22 restwebservice
# 12 spelicheck.

# i spring

= bd testtransformer
3 129 hransfarmer

OF Outline 52

-

-

i = W | H- 0

[# PackageE 52 %2 TypeHiera

% Pattern Properties

Reference Exception Strategy

This exception strategy allows you ko refer on global exception strategy which will actually handle error

GENeric | Documentation

GEnetic

Global Exception Strategy: | Catch_Exception_Strategy

Message Flow | Global Elements | Configuration XML

5B e R n s B

. [5]X]|

Filker:

[3; Select

g Endpoints

(55 Scopes

. Compaonents

lgg Transformers

L= Filkers

k= Flow Control

L Error Handling Lol

Catch Exception
Strateqy

=4 Chaice Exception
Strateqy

= Reference Exception
Strateqy

Rollback Exception
Strateqy

k¢ Cloud Cannectars

Configuring the Rollback Exception Strategy

You can define a Rollback Exception Strategy. This makes sure that a message that throws an
exception in a flow is rolled back for reprocessing. Use a Rollback Exception Strategy when you

cannot correct an error when it occurs in a flow.
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Getting ready

The Rollback Exception Strategy is used to loop the executions infinitely until the conditional
exceptional strategy becomes true. Let's say for example, we have a server with a count value
= 0. Now if 50 requests come simultaneously and you want the server to handle not more
than 50 instances, you will set a rollback exception that sets the count variable to O each time
it reaches 50. This process is looped infinitely.

How to do it...

Usually, you can use this rollback exception in a transaction. If the transaction fails or if a
message throws an exception while being processed, the Rollback Exception Strategy rolls the
transactions back to where they exist in the flow. If the Inbound Endpoint is transactional, Mule
delivers the message to the Inbound Endpoint of the parent flow again to reattempt processing.

A Rollback Exception Strategy gives a message a few attempts to move through the flow
successfully before the transaction is declared as "failed" and the message is consumed.

For example, suppose you have a flow that involves a bank transaction to deposit funds into
an account. You configure a Rollback Exception Strategy to handle the errors that occur in
this flow; when an error occurs during processing, a flow external bank account database

is temporarily unavailable and the message throws an exception. The Rollback Exception
Strategy catches the exception, and rolls the message back to the beginning of the flow to
reattempt processing. During the second attempt at processing, the database is online again
and the message successfully reaches the end of the flow.

Mule attempts to deliver the message again when your flow uses one of the following two
types of transports: transactional or reliable.

Testing with JUnit in Mule ESB

JUnit is a framework for implementing unit testing in Java. An open source Java testing
framework is used to write and run repeatable automated tests. In JUnit 4.0, we do not need
to extend from the JUnit framework to TestCase. Also, there is no need to use the prefix
Test with the test method. You can run the test using JUnit4TestAdapter and the @NAME
syntax, which already has been introduced. In the Dropbox integration example, you will learn
about JUnit 4 and Selenium testing.
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Getting ready

Create a new project on Mule to test with JUnit using the following steps:

1. Open Mule Studio and enter the workspace name as shown in the following screenshot:

b4 Workspace Launcher |

Select a workspace

Mule Studio stores your projects in a Folder called a workspace,
Choose a warkspace Folder o use For this session,

v| [ Browse, ..

Workspace: |

[Juse this as the default and do not ask again

I [l 4 H Cance ]

2. To create a new project, go to File | New | Mule Project. Enter the name of the
project, DropBox Integration, and click on Next and then on Finish. Your new
project is created and you can now start the implementation.
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How to do it...

In this section, you will see how to configure the Dropbox connector in Mule Studio.

Chapter 7

1. Navigate to the dropbox_Integration.mflow file in the Global Elements tab and
click on the Create button. Go to Cloud Connector | Dropbox. Here you need to enter
the API key or the secret key. You also have to generate this key on the Dropbox site.
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2.

and Testing

Click on the Message Flow tab and drag the HTTP Endpoint and the Dropbox Cloud

Connector onto the canvas. Here you need to select the reference name, which was

created earl

ier, and select the authorized operation.
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3. Now drag the HTTP Endpoint on the canvas and configure it.
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4. Drag the Choice Router and two Dropbox connectors onto the canvas. You are
creating two operations now: one is for creating a folder and another is for deleting it.
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5. Double-click on the Choice Router to configure it. Here you can assign the following
condition: if operation equals to "createF", it will create a folder otherwise it will
be deleted.
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6.

To configure the Cloud Connector, double-click on the Create Folder
connector. Here you can select operation create folder and write an expression
# [payload [ 'dropboxPath']]. In the same way, you can create or delete

operations on your own.
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7. To create a third flow, drag the HTTP Endpoint onto the canvas and configure it. After

this, you have to add static resources handler manually as follows: <http:static-
resource-handler resourceBase="${app.home}/docroot"
defaultFile="home.html"></http:static-resource-handlers.
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Create a docroot folder inside src/main/app. Create a Home . html file inside the
docroot folder, where index . css is stored.

The home . html file looks like the following:

<!DOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/TR/html4/loose.dtd" >
<html>

<head>
<link rel="stylesheet" type="text/css" href="index.css" />

<meta http-equiv="Content-Type" content="text/html;
charset=UTF-8">
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<title>Insert title here</title>
</head>
<body>

<script type="text/javascript"s>
function processElements ( elements, style)

for ( var i = 0; i < elements.length; i++){
elements[i] .style.display=style;

function updateOptions (value) {

var hideElements = document.getElementsByClassName ('hidden') ;
var showElements = document.getElementsByClassName (value) ;

processElements (hideElements, 'none');
processElements (showElements, 'block!')

}

</script>
<!--onsubmit="this.action=document.getElementById('op"') .
options [document .getElementById('op') .selectedIndex] .value;"-->

<form action=/in method="post">
Welcome to AttuneInfocom!!! <br /> <br />
Operation: <select id="op" name="op"
onchange="updateOptions (this.options[this.selectedIndex] .value) ;">
<option value="gelectoption">--Select Option--</options>
<option value="createF">Create Folder</options>
<option value="delete">Delete</option>
</select><br /><br />

<div class="hidden upFile createF delete downFile
list getLink" id="dropboxPath"s>Path:<input type="text"
name="dropboxPath" /></div>
<input type="submit" value="Submit"/>
</form>
</body>
</html>
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The index. css file has the following code snippet in it:

form {

background: -webkit-gradient (linear, bottom, left 175px,
from (#CCCCCC), to (H#EEEEEE)) ;

background: -moz-linear-gradient (bottom, #CCCCCC, #EEEEEE 175px) ;
margin:auto;

position:relative;

width:350px%;

height :350px;

font-family: Tahoma, Geneva, sans-serif;

font-size: 14px;

font-style: italic;

line-height: 24px;

font-weight: bold;

color: #09C;

text-decoration: none;

-webkit-border-radius: 10px;

-moz-border-radius: 10px;

border-radius: 10px;

padding:10px;

border: 1px solid #999;

border: inset 1lpx solid #333;

-webkit-box-shadow: Opx Opx 8px rgba(0, 0, 0, 0.3);
-moz-box-shadow: Opx Opx 8px rgba(0, 0, 0, 0.3);
box-shadow: 0px Opx 8px rgba(0, 0, 0, 0.3);

}

textarea#feedback {
width:375px;
height:150px;

}

textarea.message {
display:block;

}

input.button ({
width:100px;
position:absolute;
right:20px;
bottom:20px;
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background: #09C;

color:#fff;

font-family: Tahoma, Geneva, sans-serif;
height :30px;
-webkit-border-radius: 15px;
-moz-border-radius: 15px;
border-radius: 15px;

border: 1lp solid #999;

}

input.button:hover ({
background:#fff;

color:#09C;

}

textarea:focus, input:focus {
border: 1lpx solid #09C;

}

img,a {
display:none;

}

#obj {
display:none;

}

.hidden {
display:none;

}

9. Here you have worked with three different flows. First, you deploy localhost:8081/
auth, and authorize the Dropbox application. Then you can call localhost:8081/
home.
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10. To deploy the application code in the Mule server, go to Run As | Mule Application;
the Mule server will deploy your application.

S Mule - dropbox_integration/flows/DropBox Integration.mflow - Mule Studio

File Edit Source Refactor Nawigste Search Project Run Window Help
i il S AU AR S C RN I L R .
£ e |
[% PackageE 51 e Type Hiera = O || % oropBox Integration 1 [T TestCase java =0
—
=] ¢:=.> = ' Filers
= JRE System Library [Javast-1.6] 4 Al
=i Mule Runtime [Mule Server 3.3.0C % Seleck
o =
= 5% srcfmainfjava fow: Authorize B g4 Endpaints
= com.example.tests =
) TestCase java 8 Scopes
£ com.org.drop ” N {4 Components
(# sreftestfiava Hew 3 auth [ Transformers
[ srcjmainjresou uthorize o
(4 sreftestiresour  OPEN F3 5 lkers
= Referenced Lin ~ Open With 4 [ Flow Control
= Flows Show In Alc+shift+w ¥ fciError Handling
)
W = % Cloud Connectors @
=) Copy Chrl+C
(= mappings =
B e 52 Copy Qualified Mame B Boxnet
=52 main [ Paste Chrly
=] %& aEp;d 3 Delete Delste B coudht
o
Build Path 4 [ oropbox
Refactor Al+5hift+T ¥ B Github
v
Dt fug Import... L 5 Hease
mu
=l mu 3 Export... http:static-resource-handier &) et
‘ oot P Refrash F5
;_ : Assign Working Sets... i3 Magenta
o= Outline 52
. validate [ tetanga
R b ([ Mongo DB
»
EEbFLIIg :5 N 0 vistsuite
rofile As
.j Team » - I objectstore
= Compare With : 5 = EPaypaI'
! Replace With nts | Configuration XML
9 Mule Management Console 4
DropBox Inte 73] Clouhiu R sl el©n 2B
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11. Open the browser and enter 1ocalhost : 8081 /auth. Once you enter the URL in the
browser, it will redirect you to the Dropbox site and open a screen that looks like the
following screenshot. Now click on the Allow button.

*) AP| Request Authorization - Dropbox - Mozilla Firefox
Fle Edt View History Bookmarks Tools  Help

83 Hame - Dropbax x | @ API Request Autharization - Dropbas x | + |

(— & https:ffuan.dropbos, comy1joauth/authorizePoauth_token=MdQTiHvORDXYDLGLR0auth_callback=httnss 343, 2F 4 2Flocalh (< | |@“ Ask.com )’j"‘ _ -~

£ Dropbox

P . - ~
ﬁ Getiree space! Azaz Desai ¥ —

Bet

The app MuleESB App would like to
connect with your Dropbox.

© This app will have access to your entire Dropbox.

@ Please make sure you Trust this app before proceeding

® You're currently signed in as azaz_d@yahoo.com. If you meant to connect from

another account, you can sign aut,
m| De |
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12. Enter the URL http://localhost:8081/home. Here, you can create a folder using
the selected operation shown in the following screenshot:

) Insert title here - Mozilla Firefox

Fle Edt Wew Hstory Bookmarks Tools Help

@Home - Dropbox x ¥: Insett title here x | + |

(— localhast: 2051 fhome, G| | @~ ask.com / L3 o -

Weicome to Atturelnfocomiif
Operation: | Create Folder %

13. Once you click on the Submit button, you will see an output similar to the
following screenshot:

& @ locakhost:a081 in o @ e P % =)

{"revision™: 11829, "rev™: "2e9301la00460", "thumb exists": false, "bytes": 0, "modified™: "Mon, 22 Apr 2013 10:54:31 +0000", "path”: "/TestDropBol
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14. Open your Dropbox account. You will see that a folder is created with the
name TestDropBox.

15. Similarly, you can run the deployment for JUnit 4. For that, you will have to download
the Selenium IDE testing plugin on Firefox.

16. Once you download the testing plugin, a part of the IDE is completed. Restart Firefox.
After restarting, go to Tools and select Selenium IDE.

17. Enter localhost :8081/home, select the operation, and click on the Submit button.
Then stop recording in Selenium IDE.

|2

@ Hame - Dropbax | \, Insett title here x|

- [=]x]

€

lacathast: 2081 fhaome/ C || @~ askcom Pl & =~

Weicome to Atturelnfocomiif

 Selenium IDE 1.10.0 [9=1[ET

fle Edt Actions Options  Help

Base URL | https: fjwww.dropbox.comf b
ast Slow
e _slow, ea o
Test Case Source
Untitled
package com.exanple. tests; ~

inport com.thoughtworks. selenium.*
import org.junit.lifter;

¢« | inpert org.junic.Before;

impert org.junit.Test;

import static org.junit.issert.*;
import java.util.regex. Pattern;

public class Uncitled {
private Selenium selenium;

EBefors
public woid setlp() throws
selenium = new Def:

F selenium.start{);
Runs: 1} < >
Failures: o

Log  Reference | UI-Element | Rolup Infor  Clear
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18. Now you have to convert the JUnit test case into an appropriate format. Go to Options
| Format | Java / JUnit 4 / Remote Control.

Insert title here - Mozilla

irefox

EIES

Fle Edt Wew Hstory Bookmarks Tools Help

@Home - Dropbox x | ¥: Insett title here x|

(— 0 lacalhost: 2051 fhame! c ‘ |@' Ask.com

Weicome to Atturelnfocomiif

% Selenium IDE 1.10.0
Edit

File Actions

Base URL | https:/jw Options. ..

B clow HTL
Clipboard Format Ruby | RiSpec | WebDriver
Test Case Reset IDE Window Ruby | Test::Linit { WebDriver
Untitled Ruby | RSpec | Remots Control
package com. example.
Ruby { Test::Urit | Remote Control
import com.thoughtwo!  Python 2 j urittest [ WebDriver
| | impert org.junmit.Afti  puthon 2 { unittest [ Remote Control
: Cemin mef
i| | impers ord.dunie.Be Tava j JUnit 4 | WebDriver
import org.junit. Test
import static org.jw  Javaj JUnit4 [ WebDriver Backed
inport java util. regd
. Java { JUnit 3 { Remote Control
public class Untcitle
private Sele Java/ TestNG [Remote Control
\ H Ca § MUt § WebDriver
GBefore 4 | MUnit { Remate Control
public woid
selenium = new Def;
| selenivn.start(d; v
Runs: 0 < | ¥
Failures: 0
Log | Refersnce | ULElsment | Rolup | Info- Clear
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19. You will see that the JUnit test case is created. Copy this test case and paste it in
your application.

File Edit Source Refactor Mawigste Search Project Run Window Help

i -0 EE- @ w5 e PR
£ | e |
ﬁaﬁﬂﬁ Eg Type Higra =0 w DropBox Integration &2 ‘m TestCase java W =0

5% L —

=i JRE System Library [Javase-16] o) el
[ Select

= Mule Runtime [Mule Server 3,3,0 C =
= 5% srcfmainfjava File Edit Actions  Options  Help U Endponts
= com.example.tests

AJ) TestCase.java

flow: Authorize

Base URL | hiktps: e, dropbos. comy b | % Scopes

't sl
£ com.org.drop M P o ‘g 23 Companents
- sroftestiiava e Test Case ol | Source (55 Transformers
[ srcfmainjresources Untitled B et
(*# srcftestiresources
i Referenced Libraries

(= Flow Control

B 1 Flows = I Error Handiing
; 2 w DropBox Integration. mlow | W
R L 553 Boxnet
=5 main o [y ams
© B oapp
B docract B cloudhub
-] home.html flows: HTML B4 § [ oropbox
index.css | H it

% DropBox Integration .=

5 Hease

mule-app properties i = A
mule-deploy. properties HTTP ) - - 2 - et
L2 beet L] Runs: o — — | % Rl
I3 T | ¥ Failures: 1]
O e S - E— (i) Magento
i Log | Reference H UI-Element || Rallup ‘ Infor Clear 5] Metanga

({73 Monga DB
0 vistsuite

= 2 | [l obectstors
o] > '
L= < I} bd n Paypa'

! Message Flow I &labal Elements | Configuration XIVILl

DropBox Inkegration, mflow - drophox_integrationfflows ol | :
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You can create such a test case in your application as well:

File Edit Source Refactor Nawigste Search Project Run Window Help

th~ 0@ HEG- I®AA T LR

[% PackageE 51 e Type Hiera = B || % propBox Integration AT TestCase.java 12
= G:g& o 1 package com.example.testcs;

B JRE System Library [JavaSE-1,6] #
B Mule Runtime [Mule Server 3.3.0C
B 52 srcfmainjjava

= com.example.tests

s F®import com.thoughtworks.selenium. #:[]
E]

10 public class TestCase {

11 private Selenium selenium:
1z
£ com.org.drop ~ Apes
(# srcftestijava 13 SLors
14 public void setUp() throws Exception {

[ srcfmainjresources
(*# srcftestiresources
=i Referenced Libraries

selenium = new DefaultSeleniumi”localhost™, 4444, "*chrome™, "https://www.drop
gelenium.start ()}

B = Flows
{ﬁ’ DropBox Integration. mflow
= mappings d7eat
B‘Bsrc public void testCase() throws Exception {
&-§2 main seleniwn.open("http:// localhost: 5081/ howe/ ") ;
o amp assertEquals ("Insert title here”, selenium.getTitle()):
- docroot seleniuwm.select ("id=op™, "lahel=Create Foldesr"):
@ home.html gelenium. type ("name=dropboxPath™, "Test™);
des.cos selenium.click ["css=input [Lype=) "submith "]
ﬁ’ DropBox Intenration xt seleniww.waitForPageToLoad ("300007)
ule-app propertis assertfguals ("™, selenium.getTitle(]):
mule-deploy. properties H
[ best ad
< > @after
o N = public void tearDown() throws Exception {
oF Outline 53 o selenium.stop () ;

AR e

com.example.tests ~

import declarations

TestCase
o selenium : Seleniom
@ setlpl) :vaid
>

@ kestCasel) : woid
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In this section, you will see how to deploy the JUnit test case in Mule Studio.

1. First, you have to import three Selenium JAR files: serializer-2.7.1, selenium-
java-2.31.0,and selenium-server-standalone-2.31.0.

opbox_integra =
o - 5 - Je]
i 9~ cpe ]| savabuidpath

™ Resource ———
[ e | Builders [ Source | 15 Projects | B Libraries | % Order and Export

2 £ T Type| Java Build Path JARs and class folders an the build path: ==

4

Java Code Style =
Java Compller [0 selenium-java-2.31.0.jar - CtiDocuments and Sett Add JaRs..,
@ build.properties Java Editor IE; selenium-server-standalone-2, 31,0, jar - C:\Docurr
mule-project Javadoc Location (a8 serializer-2.7.1.jar - C:\Documents and Settingsia) | #dd External JARs. .
2 allouter Projat Farets Eik JRE System Library [JavasE-1.6] add variable. .
= catchexcaption Project References = Mule Runtime [Mule Server 3,3.0 CE]

b‘l chaice_router Refactoring History
2 corn-expressian RunfDehug Settings
1= customfiker Task Tags =
=] :7‘1 dropbox_integration
= IRE System Library [ 1
B Mule Runtime [Mule Sel
=52 srcfmainfjava
= com.example.test
m TestCase java
[ com.arg.drop
(*# sreftestfiava
[ srcfmainjresources
[# sreftestiresources
i Referenced Libraries

"https: /v, drop

B (= flows 3 >
‘;’J DropBox Inktearati
(= mappings
g ®
o =5 31 public void tearDowni() throws Exception {
of Outine 2 32 seleniwm.stop();
R e w7 33 }
com,example tests ~ S
impott declarations 35
TestCase
g selenium ; Selenium
@ setUp()  void
@ testCased) : void b & | Ed
§ o dropbox_integration Eall sl el@©u :sB2

2. Go to the command prompt. Run the selenium-server-standalone-
2.31.0.jar file using the following command:

java -jar selenium-server-standalone-2.31.0.jar

308




Chapter 7

On execution, you will see a screen similar to the following screenshot:

WINDOWS\system32\cmd.exe - java -jar selenium-server-standalone-2.31.0. jar

3. Go to your application and right-click on the TestCase class. Go to Run As | JUnit.

File Edit Source Refactor Mavigate Search Project Run WWindow Help
i i 0@ G- I® P g i
& [ e |
|C= Package E 55 f: Type Hiera =0 w DropBox Integration m TestCase java &8 =0
a4z 1 package com.example.tests;
=
12 customfiter Al 2 )
& o =/l 3% import com.thoughtworks.selenium. ;]
57‘1 dropbox_integratio~ 2
=) RE System | Mew » 138 TestCase {
?“ Wule Funtime open 5 e Selenium selenium;
= srchmaintian sy vl
- com.exa h .
Open Type Hierarchy F4 void setUp(] throws Exception {
B comora Show In Ale+Shife+ * jlenium = new DefaultSelenium("localhost™, 4444, "+chrome”, "https://www.drop
[Ep— e lenium.start ()
( srcmainresi [ Copy Qualified Name
([ srcftestiresc .
4 - Paste Chrl+y
=i Referenced | = )
2 Flows ¥ Delste Delete roid testCase() throws Exception {
v lenium.open("http:// localhost:S081/ home/ ") ;
Wl propBex g path v M " ; ;
= mappings sertEguals ("Insert title here”, seleniwn.getTitle()):
N, Source He+Shift+S ¥ L) endum. select ("id=op®, "label-Create Folder"):
3§ nain Refactor Ale+Shift+T  # lenium. type ("nawe=drophoxPath”, "Test”):
56 app | guy Tmport leniuwm.click ("ess=input [cype=) "submic, "] ")
5 E}' Rarts lenium. waitForPageToLoad ("300007) ;
[HE"DM“' sertEguals("", selenium.getTitle(]):
| Reforences »
% Dedarations 4
<
— < Refresh F5 void tearDown{] throws Exception {
E=loutinRil Assign Working Sets... leniwn.stop():
li
un
com.example. Debug fs
import doclara ,| Run Configurations. .
T
Estlase . Validate
o selenium T .
o setpy o . ,
O bestCase C”m"’ars W": . | >
Replace ‘it|
vy —m 0 o 0
- ] Restore from Local History. .. Einfjava @J = [9-\ @ @ H s B
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4. If your JUnit test case runs successfully, you can see in your Dropbox account. A folder

is created automatically in Dropbox.

rationfsrc/main/javalcom/example/testsfTesiCase. java - Mule Studio

File Edit Source Refactor Nawigste Search Project Run Window Help
imil B0 Q- G @Y LR
£ | mule
[# PackageE i2 s Typetiera| — O || % DropBox Integration AT TestCase java 52 = O |gu it 32 2 El @ H-v=0O
= C::; = 1 package com.exowple.tests; Finished after 34,562 seconds
[ customfilter ) ‘ Runs:  1f1 B Errors: 0 B Failures: 0

2 oof

s F®import com.thoughtworks.selenium. #:[]

=722 dropbox_integration 12 110 olase TestCase §
o . P! ic class TestCase
F B IRE System Library [JavaSE-1.6] i rivate Seloniww sclenium: % [-] com.example.tests. TestCase [Funner: JUnit 4] (18,422 5)
= Mule Rurtime [Mule Server 3.3.0 C » ‘
= 5 srefmainfiava 1
13 #Before

=l [ com.example.tests
1) TestCase.java

# [ com.org.drop

([ srcjtestfiava

(# srefmainjresources

[ srcftestiresources

# =i Referenced Libraries @Test
= [ Flows public void testCase() throws Exce
4 DropBox Integration.mAow selenium.open("heep:// localho:
(= mappings assertEguals|("Insert title her
== s seleniuwm,select ("id=op™, "lake
=52 main selenium. type ("name=dropboxPat
= = app selenium.click("css=input [Lype = Faire Trote
== docroot seleniuvm. waitForPageToLoad (30
2 home.html assertFquals (", selenium.get’
%] index.css 3

%4 Prnnfin: Tbenration s Y

public void setUp() throws Except:
Selenium = new Defaultieleniur
gelenium.start ()}

G cansole &2 % GebiEE #B-r9-70
DropBosx Inteqration [Mule Application] C:\Program Files\Javaljresibintiavaw.exe (Apr 22, 2013 4:13:33 P}
NULE: /7 IUCALHUS L 0Uo Ly SULI= 00 LPNESoRyERECELVEL § LIS 1JUK [00, [ECEIVELREy=ILLE T/ / IUGHLOUSL i oU0 If WL, SOQpULNG=ILLET/ 7 IoCE IOy

http://localhost:8051/0b070574-5300-4994-02f4-8§7E7273 o6 66=HrtpMessageReceiver {this=1c3e3fh,
http://localhost:80581/ in=HttplessageReceiver {this=lacaSez,
http://localhost:8051/ home=HrtpMessageReceiver{this=1he9as0,

+

receiverEey=http://localhost: 8081/ in,
receiverKey=http://localhost 8051/ howe,

receiverKey=hrtp://localhost: 80
endpoint=http://localhost:8
endpoint=http://localho

INF2 2013-04-22 16:53:14,116 [[dropbox_integration] .connector.http.mule.default.receiver.06] org.wule.api.processor.Loggeri

<

=

~




Introducing Web
Services

In this chapter, you will learn about web services, integration of web services, and much more.
The following topics will be covered in this chapter:

» Proxying web services
» Creating JAX-WS services
» Creating web services using the REST component

» Calling external web services using the SOAP component

Introduction

A web service is an application that is written to meet Internet and Extensible Markup
Language (XML) technology standards. It performs a specific task and is made available to
other users through a network. In this section, we will learn about the two main types of web
services in use: SOAP-based and REST-based. The key characteristics of web services are
flexibility, interoperability, and transportability. Today, they are used in a variety of ways, including
various web APIs, integration frameworks, and architecture models such as service-oriented
architecture. Web services allows different applications to talk to each other and share data and
services among themselves. Other applications can also use the services of web services. For
example, a VB or .NET application can talk to Java web services and vice versa. So, web services
are used to make the application platform and technology independent.
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Proxying web services

A proxying web service is a very common application used for different purposes, such as
decoupling clients and producers. CXF proxies support working with the SOAP body or the
entire SOAP envelope. By default, only the SOAP body is sent as payload, but the payload
mode can be set only via the payload attribute to the envelope needed. You can define two
types of proxying web services: server-side and client-side.

Getting ready

Mule can perform as a web service proxy. A proxy can perform several useful functions:

» Security enforcement

» WS-Policy enforcement

» Routing to the proper backend service, whether a remote service or a local service
» Protocol bridging, such as HTTP to JMS

» Message transformations, such as converting from old versions of the message
format to new versions

» Validation
Mule provides several utilities that help you do these.

In Mule Studio, you can create different types of web services: WS-Security, WS-Proxy, and
protocol binding.

» WS-Security web service: WS-Security provides means to secure your services above
and beyond transport level protocols such as HTTPS through a number of standards
such as XML-Encryption, and headers defined in the WS-Security standard.

» Protocol binding: This allows you to forward requests from one Endpoint to another.
This is generally the best option for proxying web services.

» WS-Proxy web service: This allows you to service WSDL files locally while proxying
remote web services.

How to do it...

First we will see proxying web services.
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Web service proxying
In web service proxying, you have to use CXF proxying for the following:

» To implement WS-Policy assertions
» To easily service a WSDL associated with your service

» To work directly with the SOAP body; for example, adding XML directly to it

A CXF web service standard supports the use of WS-Security and WS-Addressing.

Protocol binding

Protocol binding is used for forwarding a request from one Endpoint to another via service
bridging. You can forward the data streams directly or process and transform the XML.

The following code snippet is a simple configuration example that forwards a request from one
HTTP Endpoint to another:

<flow name="HttpProxyService">

<http:inbound-endpoint address="http://localhost:8888" exchange-
pattern="request-response"/>

<http:outbound-endpoint address="http://www.webservicex.
net# [header: INBOUND:http.request]" exchange-pattern="request-
response"/>

</flow>

Creating JAX-WS services

In this recipe, you will learn how to create a JAX-WS service, The JAX-WS specification defines
a series of APIs and annotations that help you build web services.
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Getting ready

Before creating a JAX-WS service, perform the following steps:

1. Open Mule Studio and enter a name for the workspace as shown in the
following screenshot:

% Workspace Launcher |

Select a workspace

Mule Studio stores your projects in a folder called a workspace,
Choose a workspace folder to use For this session,

Workspace: ' | [ Browse..,

[Juse this as the default and do not ask again

Ok H Cancel ]

2. To create a new project, go to File | New | Mule Project. Enter the project name,
soap-jax-ws, and click on Next and then on Finish. Your new project is created.
We can start the implementation now.

% Mule - Mule Studio

N Edit Source Refactor Mawigate Search Project Run ‘Window Help
&%, Mule Project X
Open File... (2% Java Project
[ Praject .. ==
4" Mapping Flow
& Mule Flow
£ Package
& Class
@ Inkerface
& Erum
(@ Annatation
& Refresh s Y Source Folder
Correert Ling Delimiters To ¥ | 44 Jawa working Set
[ Folder
[ File
Switch Workspace F| 2 Untitled Text File
Restart
[ Example...
g Tmport... .
4 Export.. [ ather... Chrl+h
1 FlawRef mflow [Flowref (flows]
2 package.html [activityfsrcimainy...]
3 Activity.mflow [activicy/flows]
4 StringToNumber.java [usdconwerter/...]
Exit
e : sE el unE
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How to do it...

After you're done with the steps mentioned in the Getting ready section, perform the following
steps to create a JAX-WS service:

1. You begin by writing the service interface. Firstly, go to src/main/java, right-click
on it, and create an interface called Hel1loWor1d. You can write an operation called
sayHello to greet anyone who submits his or her name through a web browser.
import javax.jws.WebService;
public interface HelloWorld

@WebService
String sayHi (String text) ;

}

The following screenshot shows this process:

S Mule - soap-jax-wsisrc/main{javaicomforg/HelloWorld. java - Mule Studio

File Edit Source Refactor Nawigate Search Project Run Window Help
P EY - Eid-0-Qu- WE-I®™F- PAEND Bl Fle e
5 [ e |
[% PackageE 2 I: Type Hier =0 @ Hellovorld.java &2 =a
= G:b = 1 package com.org: w7
1= customfilter -~ ‘ ) ) i
bJ of 3 dmport Javax.jwvs.WebService;
= datamapper 2
J dropho_integration 5 public interface HelloWorld {
4 file_transfer s
12 filer L7
1= flowre © 8% Wlshservice n
b.J hellamule § 9 String sayHi(String text):
b‘J hktp-security_Filker oy
S s 11|
b‘J json
= isp
= logicFiler
1= nametransfer
122 object-ta-xml
= quartz
12 quartz_scheduler
22 resthasedwebservice
1= restwebservice
= script
=} {;p‘J soap-jax-ws
=4 IRE System Library [1avase-1.6]
= Mule Runtime [Mule Server 3,3.0
i srefmaingiava
=g com.org
@ HelloWorld. jawa
[ srejtestiiava
[ srefmainjresources
(# srcftestiresources
(= Flows
ﬁ’ Soap-JAX-WS, mflow
(= mappinas hd
< >
d o F || writable Smart Insert 111 8 B e @) Hi g 2= |2 B
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2. To create a class, right-click on src/main/java and create a class called
HelloWorldImpl; implement it with the interface HelloWor1d.

import javax.jws.WebService;

@WebService (endpointInterface = "com.org.HelloWorld",
serviceName = "HelloWorld")
public class HelloWorldImpl implements HelloWorld

{

@Override

public String sayHi (String text) {
// TODO Auto-generated method stub
return "Hello"+text;

The following screenshot shows the implementation of HelloWorldImpl
with HelloWorld:

M Mule - soap-jax-wsisrcimain/javaicomforg/HelloWorldimpL java - Mule Studio
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3. Gotothe SOAP-JAX-WS.mflow file. Drag the HTTP Endpoint onto the canvas.
Double-click on the HTTP Endpoint to configure it. Enter the port number and path.

% Endpoint Properties
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£ | B Mle |
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) soap-28%-ws mflow
(= mappings
= src
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HTTP (Inbound Endpoint)

This endpaint can alsa implemant security through HTTPS.
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4. To configure the interface, drag the SOAP component onto the canvas. Double-click

on the SOAP component and configure the service class, and choose the operation
JAX-WS service.

. SDAP
CHR O nesow Component will publish a SOAP web service via JAX-WS Annotations, WSDL, or CHF Simple Service
using Apache CXF.
=
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5. Drag the Java component onto the canvas. Your flow will look like this:

% Mule - soap-jax-wsiflows/Soal

AX-WS.mflow - Mule Studio
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6. Double-click on the Java component to configure it. Here, you import the
HelloWorldImpl class that was created before.

% Pattern Properties

Java
DRt . : -
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In this section, you will see how to deploy your application using Mule Studio.

1. To deploy the application code in the Mule server, go to Run As | Mule Application;
the Mule server will deploy your application.
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2. Open a browser and paste this URL: http://localhost:4234/hello?wsdl. This
will display the WSDL generated by CXF.

€« C [ localhost:4 234/ helotwsd ol &

This 3L fle does not appear to have any style information associated with 1. The document tree is shown below.

wepsdlidefinitions xmlns:ns1="http://achemas.xmlsoap.orgdsoap/ http” xmins:soap="http://schemas . xmlsnap. org) wadl/ soap/ "
smlns:tns="http://org.com/ " xmlna:wsdl="http://schemas.xmlsoap.org/ wsdl/ " xmlns:xad="http://wvw.w3.org/ 2001/ ZMLEchema™
name="HelloWorldService" targetlNamespace="http:// org. oo’ ">
<ysdl:portType name="HelloWorld"></wsdl:portTypes>
v<ysdl:binding name="HellolWorld3ervice3oapbinding” type="tns:HelloWorld":>
«<soap:binding style="document" transport="http://schemas.xmlsoap.org/soap/hotps/ >
</wadl:binding>
weysdliservice name="HelloWorld3ervice™s
w<ysdl:port binding="tns:HelloWorldierviceSoapBinding™ nsmwe="HelloWorldPort":
<soap:address locstion="http://localhost:4234/hello™/ >
</wsdl:port>
«/wsdliservice:
</wsdl:definitions>

Creating web services using the REST

component

Using REST, which stands for Representational State Transfer, applications can transmit
the information needed to function as web services using only the native functions of a given
protocol. In the context of web services, this generally means that RESTful web services
communicate via pure HTTP using XML or JSON to encapsulate the data and metadata.

Getting ready

In this section, you will use three components: the HTTP Endpoint, the Logger component, and
the REST component. The REST component is used for creating a REST-based web service.

1. Open Mule Studio and enter a name for the workspace as shown in the
following screenshot:

S Workspace Launcher E

Select a workspace

Mule Studio stores wour projects in a Folder called a workspace.
“hoose a workspace Folder to use for this session.

Workspace: | SHIGNE0elsls) daala]d v

[JUse this as the defaul and do nok ask again

OK l [ Cancel
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2. To create a new project, go to File | New | Mule Project. Enter the project name,
restbasedwebservice, and click on Next and then on Finish. Your new project
is created. We can start the implementation now.

M Mule - Mule Studio
Edit Source Refactor Nawigate Search Project Run Window Help

Open File. ..

[ Project... =5

%" Mapping Flow

B Mule Fiow
i Package
& Class
€ Interface
& Enum
(@ Annatation
& Refresh F5 4% Source Folder
Convert Line Delimiters Ta »| 14 Java working Set
(% Folder
[ File
Switch Warkspace ¥ =} untitled Text File
Restart
% Example...
£2g Impart. .. .
£ Export... [ Other... Chrl+h
1 FlowRef mflow [flovref[flows]
2 package.html [activity/srcimainy...]
3 Activity.mflow [activity flows]
4 StringToMumber . java [usdconverter),..]
Exit
oo : s EeR®E

How to do it...

In this section, you will see how to create a REST-based web service using Java annotations.
Java annotations are one of the main development features that was introduced in

JDK 5. Annotations are like meta tags that you can add to your code and apply to

package declarations. Annotations carry data over a runtime.

1. Gotosrc/main/java, right-click on it, and create a class called
HelloWebService.

import javax.ws.rs.GET;
import javax.ws.rs.Path;

@Path (" /myrest")
public class HelloWebServices

@GET
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public String getWelcomemsg () throws Exception

{

return "Hello RestBased Webservice";

The following screenshot shows the creation of this class:

S Mule - restbase dwebservice/src/m wva/comforg/HelloWebServices. java - Mule Studio

File Edit Source Refactor Mawigate Search Project Run Window Help
Hwie i%- 0 BE-I®y- PLED H-FH-e e
5 [ e |
[& packageE 2 t: Type Hier = O | [J] Hellowehervices java £ =a
= G:D = 1 package com.org: z
b‘J object-to-xml -~ ‘ i
b‘]quartz F®dimport javax.ws.rs.GET:[]
= quartz_scheduler =
=2 restbassdwebservice 6 EPach("/myrestt) )
B JRE System Librory [JavasE-1 6] 7 public class HelloWebServices {
B Mule Runtime [Mule Server 3.3.0 g
(3 srefmainfjava o BGET
g Ea com.org 10 public 3tring getlelcomemsg() throws Exception
[J) Hellawebservices.java L ¢ )
0 sreftestfjova 12 return "Hello RestBased Hehservice®;
(# srcfmainfresources 1
[ srcjtestresources 14 '
(= Fows nak
(= mappings 1
B sic
(= main
(= test
u mule-praject,sml
1= restwebservice
1= script
[ soap-jax-ws
12 spellcheck
2 spring
1= studioconnector
bd testtransformer
L= transformer
12 twiter
b‘J twilterintegration
1= usdeonverter
£ web-services
[ webservice-cxf
»
< >
i 41 || writable Smart Insert | 12:5 e [l @ B ou 50 |is B




2. Drag the HTTP Endpoint onto the canvas. Double-click on the HTTP Endpoint to

configure it. Enter the port number as 3232.

% Endpoint Properties

Chapter 8
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HTTP (Inbound Endpoint)

The HTTP Endpoint allows Mule application to connect to web resources through the HTTR transport pratocal.

This endpaint can alsa implemant security through HTTPS.
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3. Drag the Logger component onto the canvas. The Logger component is used for
displaying logs on the console. Double-click on the Logger component to configure it.

% Pattern Properties

Logger

DRt . : B
L] B0 4, Lagger Component performs logging using an expression that determines what should be logged. By
[ e | default the current messages is logged using the DEEUG level.

=
1% Package £ 222 TypeHir | | “General | pocumentation &

= Display Filter: To

|
1= object-to-xml Display Mame: ‘ Logger ‘

1= quartz [ Select
= Generic =
= itz _schedler T erconts -
(= I=% restbasedwebservice #[payload]
= IRE System Library [Javas — ) ri=
= Mule Rurikime [Mule Server ' B oatabase
=1 srfmainfiava o
= comorg Level  [mro v
[J] Hellawebservices.j ! rie
[ srcjtestfiava Category! | | @ Generic
(# srefmainjresources @
[ srcftestiresources
Bl [ Flows
4 RestBasedwebservice, (55 5capes P
(= mappings
2
B sre e
(= main (D) compasite Source

(= test B

m mule-praject.xml
[ restwebservice Fareach

=2 seript ] Message Enricher
-

{37J S0ap-jax-ws Pl

1= spelicheck

5 spring Elsub HEW

1= studioconnector [ Components

1= testtransformer

- (=5 Transformers
& transomer @ =

12 twiter (22 Fikers
b‘J twilterintegration (= Flaw Contral

bu usdeonverter L Error Handling
> web-services

[ webservice-cxf s
| > Message Flow | Global Elements | Configuration XML

& isfiel@u s |is B

i Cloud Connectars

326




Chapter 8

4. Dragthe REST component onto the canvas. Double-click on it and configure it.
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In this section, you will see how to deploy applications in Mule Studio.

1. To deploy the application code in the Mule server, go to Run As | Mule Application;
the Mule server will deploy your application.

% Mule - restbasedwebservice/flows/RestBasedWebservice.mflow - Mule Studio
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2. Open a browser and paste the URL http://localhost:3232/myrest in
the browser.

<« C [ locahost: 3232/myrest e

Hello EestBased Webserwice
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Calling external web services using the

SOAP component

In this recipe, you will see how to create a simple web service using Eclipse in Java; this
web service will be called in Mule Studio using the SOAP component. You will see how to
call external web services in Mule. You will then create a simple web service that will
display the current date and time and the reverse string.

Getting ready

In this section, we will create a web service in Eclipse.

1. Open Eclipse and enter a name for the workspace. Create a class called
RequestHandler. In this class, we create two methods: one to display the
current time and date and the other to generate the reverse string.

import java.text.SimpleDateFormat;
import java.util.Date;

public class RequestHandler

public String reverseYourName (String name)

return new StringBuffer (name) .reverse () .toString() ;

}

public String getCurrentDate ()

{

Date date= new Date() ;

SimpleDateFormat dateFormat=new SimpleDateFormat ("dd-MMMMM-
yyyy h:mm a");

return dateFormat.format (date) ;
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The following screenshot shows the creation of this class:

Java EE - TimeWebServices/src/com/org/service/RequestHandler. jav;
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B RequestHander.wsdl return dateFormat.forwat (date) ;
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2. The following screenshot shows the class you created as a web service. We will
generate the WSDL file as well.

L Java EE WebServiceWebContentiwsdl/RequestHandler.wsdl - Eclipse
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S-S k?xm1 version=ri.0" encoding="UTF-5"23 ~ i
.T?J CalcaKRs <wsdl:definicions targetNamespace="ktip:/ org. com™ xmlns:apachesoap="http:/ /xml. spacke o=
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(32 35R-10% Web Services </complexType>
</ element>
<element name="getlurrentDate™:
<complexType/>
<felement>
<element name="getturrenthateResponse’s
<complexTypes>
<sequencesr
<element name="getCurrentDateReturn™ type="xzsd:istring™/ >
</ sequencex
</comp lexType:
</element>
</ schemar
</wsdlitypes> b
3 ' _
< | /> Design | Source
i Writable Smart Insert | 1:1 E s E YRR B
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Introducing Web Services

How to do it...

In this section, you will see how to run the WSDL file and see the output on the WSDL page.
1.

Right-click on the RequestHandler .wsdl file and publish the WSDL file. Once
the file is successfully published, you will see something similar to the following
screenshot on your system. You can run the .wsdl file in two ways: right-click on the

.wsdl1 file or right-click on the project and run the .wsdl file. You will see the output
on the Status tab.

£ Java EF - http:£i127.0.0.1:1173wsefwsexplorerfwsexplorer. jsp? - Eclipse

£
A
= getCurrentDateResponse
getCurrentDateReturn (string): 25-April-2013 5:04 PM 3
us
< LS | >
s | 3

i 0° s lEREEB

File Edit Mavigate Search Project Rum  Window Help

-0 I GrE-  ®E

FD Project Explorer £2

il

@

(3 Web Services Explorer 52

% G-

2 RequestHandler.wsdl

=] ‘ ﬁ Java EE |
= 0O [J] *RequestHandler.java =a

= = =
HE| s ‘web Services Explorer S 2 RA K | =
T2 CalcasRs o=
e N
& FirstWebService 5. Mavigator w0 | [ actions =) &
= servers
& Timewebservices DL Main 3 o !
=22 webservice platform: [resourceWebService WebConter £ WSDL Binding Details
‘28 Deplayment Descriptar: WebService {2 RequestHandierService
=22 Jova Resources: src B

Shown below are the details for this SOAP <binding:> element. Click on an operation to fill inits
T8 comarg parameters and invoke it or specify additional endpoints.
@ RequestHandler.java
B, Libraries
B JavaScript Resources

(= buid

483 reverseiourllame

= Operations

etCurrentDate | --
= WebContent reverseYourhlame --
(= META-INF

(&= WEB-INF
== wsdl
£ RequestHandler.wsdl
(22 15R-109 Web Services

= Endpoints Add Remove

O

Reset

i Status
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2. Open Mule Studio and enter the workspace name as shown in the following screenshot:

% Workspace Launcher E

Select a workspace

Mule Studio stores your projects in a folder called a workspace.,
Choose a workspace folder to use For this session.

v| [ Browse. ..

Warkspace: |

[ Use this as the default and do not ask again

[ a4 H Cancel l

3. To create a new project, go to File | New | Mule Project. Enter the project name,
external webservice, and click on Next and then on Finish. Your new project
is created. We can start the implementation now.

% Mule Debug - Mule Studio
3-8 Edit Mavigate Search Project Run Window Help

Open File... 24 Java Project
[ Project... =5

4 Mule Flow

H Package

(& Class

¥ Interface

& Enum

(@ Annotation

# Source Folder
45 Java Working Set

Corwert Line Delimiters To ¥ | [ Folder
| File
|2/ Untitled Text File
Switch Workspace L
Restart [ Example...
ag IMpORE, .. [ other... Chrkh
1y Export...

¥ Export Studio Documentation. ..

Properties Ale+Enter

1 amazon_sqs.mflow [amazon-s3/flaws]
2 buiiker . mflaw [bwiiterFlows]

3 File TransFer mflov [file_transferf...]
4 Transformer.mflow [transFormer Flavs]

Exit
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Introducing Web Services

4. Gotothe External WebService.mflow file. Drag the HTTP Endpoint onto the
canvas and double-click on it to configure it.

CO-EH®
£ | B Mle |
[# Package £ 2

‘%0

Tﬂ Type Hier

=
=2 customfilter
= o
12 datamapper
H"pd dropbox_integration
=12 external_webservice
=i JRE System Library [Javacl
B Mule Runtime [Mule Server
(2 srfmaingjava
(*# sreftestfiava
[ srcfmainjresources
[# sreftestiresources
== flows
i External WebService,m|
(= mappings
(= sre
u mule-praject,sml

(= Flowref

12 hellomule

= http-security_filter
= ms

1 json

2 jsp

b‘J IngicFilker

=2 nametransfer

b‘l object-to-xml

1= quartz

% Endpoint Properties

HTTP (Inbound Endpoint)

The HTTP Endpoint allows Mule application to connect to web resources through the HTTR transport pratocal.
This endpaint can alsa implemant security through HTTPS.

General ‘Advanced References | HTTP Settings | Documentation

=1

Display

Display Mame: ‘ HTTP

Filter; Ju

Exchangs Patterns

O one-way (3 request-respanse

Basic Settings
[JEnable HTTPS @
Enabling HTTPS will require configuring a HTTPS Connectar

[ Select
g Endpaints 0
) nisx
B oatabase
[= Jai3

Host: ‘ localhost

[ = L0

Port: ) 2121

@ Generic

Path: ‘

‘ @

(5 5copes ©
Async
(D) compasite Source
[ Flow
Fareach
] Message Enricher
pall
Bl flow

[ Components
(55 Transformers
[ Filters

= quartz_schedulsr
1= resthasedwebservice
(2 restwebservice
=2 seript
< |
-

| v

Message Flow | Global Elements | Configuration XML

= Flow Control
L Error Handling
i Cloud Connectars

]

s fle R un s &=




5. Drag the SOAP component onto the canvas. Double-click on the SOAP component
to configure it. First click on the Generate from WSDL button; you will have to
enter the WSDL URL, http://localhost:8080/WebService/services/
RequestHandler?wsdl; this URL was created in the external web service in
Eclipse. Enter the package name as com. org. This package name comes from
the external web service. Click on the OK button.

M HBE %0

| ke |

[% PackageE 2 e Type Hier
=

=2 customfilter
= o
122 datamapper
3'7‘1 dropbox_integration
=12 external_webservice
= IRE System Library [Javasi
= Mule Runtime [Mule Server
(2 srfmaingjava
(*# sreftestfiava
[ srcfmainjresources
[# sreftestiresources
== flows
S External Webservice m
(= mappings
(= sre
u mule-praject,sml
3'7'1 file_transfer
1= fier
(= Flowref
12 hellomulz
= http-security_filter
b‘l js
= json
= isp
b‘J IngicFilker
=2 nametransfer
b‘l object-to-xml

= quarte

% Generate from WSD!

Generate from WSsDL

Impart WSDL and generate JAX-WS classes,

Simple Service

Chapter 8

A&

WSDL Source

(5 Use WSDL loaded fram a URL

WSDL LIRL:

|ttp:H\ocalhost:SDEUﬂWebServicefservicesfRequestHandIer?wsdl |

Tse WAL from a fle n the current project.

WSDL Fils: [

Saurce Generatian

Package Mame: | com.org\

= quartz_schedulsr
1= resthasedwebservice
122 restwebservice

=2 seript

<

P

53

| v

Message Flow | Global Elements | Configuration XML

=0
Filter; | so
A [ Select
17 Suggestions. .. 0
v
| Y =@ P
i [ B
Vrﬁ Scopes &
Composite Source
Generate from WSDL
i Components

&

2B el n 5 3= |i &

Ju

2

335
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6. You will see that, under src/main/java, classes are created automatically, as
shown in the following screenshot:

% Mule - external_webservice/flows/External WebService.mflow - Mule Studio

File Edit Source Refactor Nawigste Search Project Run Window Help
M EHRL B0 (B ® - SRS X
| ke |
[% PackageE 17 e Type Hier = B || % web-services W *External webservice 53 =8
B % @

Ju

4

=2 customfilter

~

= oof | [y select

-

bd datamapper 17 Suggestions. .. 0
fi= dropbox_integration
=52 external_webservice @ res

= IRE System Library [Javast-1.6] & soae

B Mule Runtime [Mule Server 3.3.0 =

&8 srcfmainfjava g Scopes @

=" X =) Composite Source
i comorg flow: External_webServiceFlow! B2 e
[¥] GetCurrentDate.java

m GetCurrentDateResponse
@ ObjectFactory. java ﬁ 3 E
[¥] package-info.java

m RequestHandler_Request IFu? Eoin
4] RequestHandler.java

m RequestHandlerService. j:

@ RewerseourMame, java
[¥] ReverseyourtameRespor

[ srcimainfresources B

o (o - nn

2

(= mappings
i s
u mule-project,xml
:'7'1 file_transfer
1 filer
= Flowref
1 hellomule
12 http-securiy_fiter
= ims s
<

i Components
| > Message Flow | Global Elements | Configuration XML

"

External WebService.mflow - external_webservice/flows =

5Bl el un 55 |is B
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Chapter 8

In this section, you will see how to deploy the application.

1. To deploy the application code in the Mule server, go to Run As | Mule Application;
the Mule server will deploy your application. At the same time, you should run the
Tomcat server in Eclipse.

% Mule - external_weH

New (¥ - Mule Studio
File Edit 5 Refact
o Gl Sorm Refn E— s
3 fﬁ'[‘ﬁ‘]@ i 4 Open With 3 ) = L= =
i 3
ﬁlu Muls | Show In Ale+Shift+
[% Package E i e 7[5 Copy Ctri+C ternal WebService E2 =0
152 Copy Qualified Name : &
z 5 Paste Crrl+ Ju
1= castomfilker -
2 of % Delete Delete [ Select
-
'bd datamapper Build Path > 7 Suggestions. . @
=7 drophox Integration  p gy Ale+Shift+T b REST
(== external_webservic -
B IRE System Libr| f1g Impart. . [ s
=i Mule Runtime [+ 2 F t =
3 Expott....
B 4® srefmaingjava i Scopes @
= comorg | <7 Refresh Fs B (D) compasite Source
low
[¥] @stcurr Assign working Sets...
@ GetCurr
m ObjectF Yalidate ﬁ
[3) package 4 o5 1 Run on Server Al+shift+#, R
m Request Debug As 4
m Request Profile As 4
1) Request Team N Run Configurations. ..
[¥] Reverse Compare Wikh 3
m Reverse Replace With 3
(8 srftestfiava | 04 Muls Management Cansols 4 E
(2 srcjmainfresount 72 Cloudhub b
(*# sreftestiresoure
[=h (== Flows Properties Al+Enter
W
(= mappings
m mule-praject.xml
152 file_transfer
& fileer
= flowref
1= hellomule
= http-security_filter =
b.J ims v 4 Compaonents
| > Message Flow  Global Elements  Configuration XML
i External WebService. mflow - external_webservice/flows = [L @ @ HH = EE s B
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Introducing Web Services

2. Once you have successfully deployed the application, you will see the following output
on your console:

xternal_webservice/flows/External WebSer: mflow - Mule Studi
File Edit Mavigate Search Project Rum  Window Help
mine S AU AR S C RN I LR
BB Mule
] conscle £ ] =
External WebService [Mule Application] C:\Program Files\Jawaijre6\bin|javaw. exe (Apr 25, 2013 6:23:29 PM) =
createMultipleTransactedReceivers=true A Ju
connected=trus
supportedProtocols=[hctp]
serviceOverrides=<none>
H
INFQ 2Z013-04-25 18:23:33,609 [m=ain] org.muale.lifecycle.ibstractlifecycledanager: 3tarting connector: connector.http.mule
INFO Z013-04-25 15:23:33,625 [wain] org.wule.lifecycle.ibstractlifecycleManager: Starting model: muledystemModel
INFO 2013-04-25 18:23:33,625 [main] org.mule.construct.FlowConstructlifecycleMsnager: Starting flow: External UebService
INFO 2Z013-04-25 18:23:33,625 [main] org.wule.processor.ledadtagelifecyclelanager: Starting service: External Web3ervicel
INFO 2013-04-25 18:23:33,640 [main] org.mule.transport.http.HeepConnector: Registering listener: External WebServiceFlot
INFQ 2Z013-04-25 18:23:33,640 [m=ain] org.mule.transport.service.lefaultTransportiervicelescriptor: Loading default respor
INFO 2013-04-25 15:23:33,040 [main] org.wule.lifecycle.ibscractlifecyeleManager: Initialising: 'null'. Object is: HotpMe
INFO  2013-04-25 18:23:33,656 [main] org.mule.lifecycle.ibstractLifecycleManager: Starting: 'null'. Chject is: HttpMessac
INFQ 2013-04-25 18:23:33,656 [wain] org.mule.module.management .. agent ., WrapperManagerigent: This JVM hasn't been launched
INFO Z013-04-25 18:23:33,687 [mwain] org.wmule.wodule.mwanagement . agent . Joxlgent: Attemprting to register service with name!
INFO 2013-04-25 18:23:33, 687 [main] org.mule.module.management.agent.Jmxigent: Registered Endpoint Service with name: M
INFO 2013-04-25 15:23:33,087 [wain] org.mule.mwodule.management . agent . JoxAgent: Registered Connector Service with name My
INFO 2013-04-25 15:23:33, 687 [main] org.mule.module. launcher.application.befaultMuledpplication: Reload interval: 3000
INFQ 2013-04-25 18:23:33,687 [wain] org.mwale.DefaultMuleContext:
B R R AR T T e
7 hpplication: external_wehservice «
* 03 encoding: Cpli52, Mule encoding: UTF-8 *
* *
* Agents Running: *
* JMX Lgent *
T AL e P E T
INFO 2013-04-25 15:23:33,0687 [wain] org.wule.module. launcher.Deployment3ervice:
+ Started app 'external_webservice!' +
v
< >
0® [en s B @ 5 o= 2 |E

3. Open a browser and paste the URL http://localhost:2121/?wsdl in your
browser bar.

<« c

1 localhost: 2 121/ 7wesd by

This 3L file does not appear to have any style information associated with it. The document tree 13 shown below.

weysdlidefinitions xmlns:nsl="hrtp://schemas.xmlscap.org/soap/ htop” xmlns:soap="http://schemas. xwlsoap.org/ wadl/ soap/ "
xmlns:tns="hetp://oryg.con/ ™ xwmlns:wsdl="htop://schemas. xmlsoap.ory/ wsdl/ ™ xmlns:xsd="http://uww.wd . org/ 2001/ XML chema™
nawe="RegquestHandlerServiceService” targetMamespace="http://forg. com/ ">
<wsdl:portType name="RequestHandlerService:</wsdl:portTypes
w<wodl:binding neme="RequestHandlerServiceServiceSoapEinding” type="tns:RegquestHandlerServiee™s
<zgap:binding style="document” transport="http:// /schewas.xmlsoap.org/soap/hetp™/>
</wsdl:binding-
w<ysdl:iservice name="RequestHandlerServicelervice":
w<wsdl:port binding="tns:RegquestHandlerServiceServiceSoapBinding” name="RequestHandlerServicePort"s
<soapraddress losation="htcp:// localhost:2121/"/>
</wsdl:pores
</wsdliservicer
</wsdl:definitions>
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Understanding Flows,
Routers, and Services

In this chapter you will learn different types of Routers/Flow Controls, and also the following:

» Configuring the All Router/Flow Control
» Configuring the Choice Router/Flow Control
» Configuring the Splitter Flow Control

Introduction

Flow Controls route messages to various destinations in a Mule flow. Some Flow Controls

in business logic are implemented to study and possibly transform messages before routing
takes place. Through Flow Controls, you will see how messages are sent and received within

a Mule flow. In this chapter, you will see all types of Routers/Flow Controls. There are different
types of Routers in Mule Studio: the Choice Router, the All Router, and the Splitter.

Configuring the All Router/Flow Control

The All Router/Flow Control is used for sending a message to multiple targets. It is also used
to route the same message to more than one processor component.



Understanding Flows, Routers, and Services

Getting ready

In this example, you will use four components: the File Inbound Endpoint, the File Outbound
Endpoint, the All Router, and the Echo component.

1. Open Mule Studio and enter the workspace name as shown in the following screenshot:

% Workspace Launcher [5_(

Select a workspace

Mule Studio stares wour projects in a Folder called a workspace.
Choose a workspace folder to use For this session,

Workspace: w | ’ Browse...

[JUse this as the default and do not ask again

I OK ] ’ Cancel ]

2. To create a new project, go to File | New | Mule Project. Enter the project name,
allrouter, and click on Next and then on Finish. Your new project is created,
now you have to start the implementation.

% Mule - Mule Studio

Open File...
7 Project... =5
#7 Mapping Flow
% Mule Flow
¥ Package
(& Class
€ Interface
& Erum
(@ Annokation
&7 Refresh 5 &Y Source Folder
Convert Line Delimiters To ¥ | 4 Java wiarking Set
[~ Folder
[ File
Swikch Workspace ¥ [E] Untitled Text File
Restart
[ Example...
fug Tmport... —
2% Bxpot... [ Cther... el
1 FlowRef . mflow [Flowref [Flavs]
2 package.html [activitysr/mainf...]
3 Activity.mFlow [ackivityFlows]
4 StringTolumber java [usdconwerterf...]
Exit
n® H 5 [flael@nld
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How to do

itll.

In this section, you will see how to use components in a graphical flow and how it works.

Chapter 9

1. Gotothe allrouter.mflow file and drag the File Inbound Endpoint. Double-click
on the File Endpoint and configure it. Provide a full path name.

% Endpoint Properties

. File (Inbound Endpoint)
il g #; -0 The File Endpoint allows Mule applications to read or write files on the local file system,
ﬁlm Mule |
13 Package £ i3 g TypeHir General | advanced | References || Documentation | = -
= Display Filter: o
)
T ajex Display Name: | Fils |
=2 allrouter [ select
Path Information 7
= IRE System Library [Javas G Encpoints )
= Mule Runtime [Mule Server Path: | C:\Documents and Settingstazazdesai\DeskkoplInput ‘D
[ srcfmainjiava @) i
(# srcftestfjava Mave to Fattern: | ‘ B oatabaze
[ srcfmainjresources Mave to Directory: | ‘D =
[# sreftestiresources ]
== Flows Palling Information Srie
. S alRauter.mflow Poling Frequency: | | @ Gereric
mappings
” " HTTP
& ac File Age: [ ] ®
- IMAP
| m .mu\e project.zml File Name Filker _ (=] =
(=== choice_router a 5 Scopes Py
=l IRE System Library [Javasi Fil Hame Regex Filter: ‘ A a
= Mule Runtime [Mule Server svne
[ srcimainfjava Composite Source
# srcftestfjava B Fow
(# srcimainfresources n
(% srcftest fresources Foread
B (= flows [ Message Enricher
i choice Rauter.mflow
(= mappings
= src
B mieprofectxm G Components
== corn-expression =
Transformers
= cstonftr @ —
2 of l " Filkers
bj datamapper = Flow Contral
1% dhopbox integration fig Ervor Handing
= external_webservice :
5= file transfer bl stCoud Conneclers
| > Message Flow  Global Elements  Configuration XML
ik R s e R U R =
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2. Dragthe Echo component onto the canvas; it's used for display purposes.

S Mule - allrouter/flowsfAlIRouter. mflow - Mule Studio |

File Edit Mavigate Search Project Rum  Window Help

i EHBC B0 (@G &Y w (R

£ | B mute |

[% PackageE 2 e Type Hier = 0 || % cheice Router
B% "~

5'7‘1 ajex ~

=12 allvoder
= IRE System Library [Javase-1,5]

0 *plRauker 57

=

Ju
[ Select

]

. g Endpaints 0
B Mule Runtime [Mule Server 3.3.0
[ srcfmainfiava
(# sreftestfiava B oatabase
(# srcimainfresources a FTP
(2 srcftestresources
B (= flows (= It
W AIRouter.mHow @ cereric
[ mappings . -
= s flow: AlRouterFlowt B
[ [ —— Qe
S =
(= [== choice_router E m 5 Scopes e
=i IRE System Library [Java5E-1.6
: % vl ] — = fsyne
= Mule Runtime [Mule Server 3,3.0 " ;
File: FileTransfer
[ srcimainfjava i Composite Source
(2 srcftestfjava N e
# srfmainjresources .
[ srcftestiresources Foreacd
B (= flows ] Message Enricher
% chaice Rauter.mflow
(= mappings
(= sre Elsub HEW
, u mule-project. sl ;,; Companents
=7 cormn-expression =
. Transformers
12 customfilker \é
B of k=" Filters
=2 datamapper (= Flow Control
vl . ~
£ _‘7‘] dropbox_integration [ Ervor Handing
fi=> external_webservice .
7'7-1 file transfer ~ k5 Cloud Connectors
< | > Message Flow | Global Elements | Configuration XML
P o* #a s B elRn & = s B

&
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3. Drag the Choice Router/Flow Control onto the canvas; it's used for sending messages
to multiple targets.

M Mule - allrouter/flows/AlIRouter. mflow - Mule Stui
File Edit Mavigate Search Project Rum  Window Help

=)

M EHEC B0 #G @ ® oG D
[ e |
[% PackageE 2 e Type Hier = B | choice Router 0 *plRauker 57 =8
5
B %~ Y
5'7‘1 ajex ~
=12 allrodter [ Select

= IRE System Library [1avasE-1.6]
B Mule Runtime [Mule Server 3.3.0
[ srcfmainfiava

g Endpaints 0

(# sreftestfiava B oatabase
(# srcimainfresources a FTP
(2 srcftestresources
B (= flows (= It
W AIRouter.mHow @ cereric
[ mappings
flow: AlRouterFiow! B @
=
[ [ —— Qe
=12 chaice_roter (55 5capes P
=4 IRE System Library [1avase-1.6] m
P — E— A
B Mule Runtime [Mule Server 3.3.0 . ; e
@ srcfmainffava I File FileTransfer . Composite Source
(2 srcftestfjava e
# srfmainjresources Al .
[ srcftestiresources Foreacd
B (= flows ] Message Enricher
% chaice Rauter.mflow pall
(= mappings
(= sre Elsub HEW
, u mule-project. sl ;,; Companents
=7 cormn-expression =
. Transformers
12 customfilker \é
B of k=" Filters
=2 datamapper (= Flow Control

_jj dropbox_integration

12 extemal_webservice :

= te trangfer v I Cloud Connectars
| > Message Flow | Global Elements | Configuration XML

#a sl eRu (58| B

L Error Handling

P
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4. Drag the File Outbound Endpoint onto the canvas; the File Endpoint is chosen as the

destination path.

M Mule - allrouter/flows/AlIRouter. mflow - Mule Stui
File Edit Mavigate Search Project Rum  Window Help
‘trE@
£ (@ |
[% PackageE 2 e Type Hier = 0 || % cheice Router

B% "~
5'7‘1 ajex ~
=12 allrodter
= IRE System Library [1avasE-1.6]
B Mule Runtime [Mule Server 3.3.0
[ srcfmainfiava
(# sreftestfiava
(# srcimainfresources
(2 srcftestresources
B (= Flows
W AIRouter.mHow
[ mappings
=
B mule-project i
=R choice_rauter
=4 IRE System Library [Tavase-1.5]
= Mule Runtime [Mule Server 3,3.0
[ srcimainfjava
(2 srcftestfjava
# srfmainjresources
[ srcftestiresources
B (= flows
% chaice Rauter.mflow
(= mappings
(= src
u mule-project.xml

=2 corm-expression
12 customfilker
= of
= datamapper

_jj dropbox_integration

72 external_wsbservice
=2 file transfer s

| > Message Flow | Global Elements | Configuration XML

&

0 *plRauker 57

flow: AlRoukerFlow! B

= QN

File: FileTransfer

P

B0 Q- BE- i@ ® % G

. &

File

=)

=1

&

[ Select

g Endpaints 0

B oatabase
[= Jai3
[ = L0
@ Generic
@
[ UL

(5 5copes ©
Async
(D) compasite Source
[ Flow
Fareach
] Message Enricher
pall
Bl flow

[ Components

[ Transformers

[ Fileers

= Flow Control

L Error Handling

i Cloud Connectars

=B e B ©n

g E s B
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5. Double-click on the File Endpoint to configure it. Click on the ... button and configure
the destination path.

7 bule - allrouter/flows/AUROY 4 Fndpoint Praperties

File Edit Mavigate Search Praoject
N-HRE %0
| ke |

[% PackageE 2 e Type HIBI’]

File (Outhound Endpoint)

The File Endpoint allows Mule applications ta read or write fles on the local file system.

=0
General | advanced | References | Documentation |

5
= Display Filter: ’—‘ Ju
I
i aex Display Name: | File |
== allrouter [ Select
= IRE System Library [ Jzvas Path Information m
=i Mule Runtime [Mule Server Path: | C:\Documents and Settingstazazdesai|Deskbop|Outputl ‘D
(@ stcfmainfiava @)
# srcjtestfiava Output Pattern; | | ©oatabose
[ srefmainjresources
FTF
(# srcftestiresources Browse For, Folder B
= (= flows Orie
S alRouter mAaw @ ceneric
[ mappings
HTTP
= 12 MuleConkBiook -~ —
- B mule-project .xml a :“ CookBonl o] (= 1L
= 1 choice_router Y 5 500
i ’ pes ©
= IRE System Library [Tovas) g gr‘!”e [T)’at‘“”'”g Mule X
=i Mule Runtime [Mule Server = roersbata ==y Async
<[ srcfmainfiava Dutput Composite Source
<[ srcftestfjava o
[ srefmainfresources g Outputz L .
<[ sreftestiresources DUERUES ] R roreec
(= Flows ] Message Enricher
9 choice Rauter.mflow Folder: | Cutputl |
[ mappings
Sub Fl
L= src [ Make Mew Folder ] [ oK J [ Cancel ] @ u EW
- mule-project.xml % Components

= Corm-expression

y Transformers
© autontker ®@ Smastmes
Filters

o
=2 datamapper (= Flow Control
ol .

fi== dropboe_integration %Error Handing

422 external_webservice
2 file transfer [ Cloud Connectors

(%

| k) Message FIowJ Global Elements | Configuration XMLl

i 0° - gl s MoRW | #E|:sE
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6. Drag the second File Outbound Endpoint onto the canvas. Double-click to configure
it. Configure it in the same way as the previous one.

7 bule - allrouter/flows/AUROY 4 Fndpoint Praperties

File Edit Mavigate Search Praoject
N-HRE %0
| ke |

[% PackageE 2 e Type HIBI’]

File (Outhound Endpoint)

The File Endpoint allows Mule applications ta read or write fles on the local file system.
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7. Drag the third File Endpoint. As you send the file to multiple targets, you use three
File Outbound Endpoints. The file is sent to three different locations.

7 bule - allrouter/flows/AUROY 4 Fndpoint Praperties

File Edit Mavigate Search Praoject .
. File (Outhound Endpoint)
B * [ [ -
- EH @ 07 e Endpoint allows Mule applications to read or write Files on the local Fle system.
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= L= Flows (= It
- AlRouter.mHow (2 MuleConkBook ~ @ Generic
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- B mule-project xml ) OrdersData [ UL
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<[ srcftestfjava - e
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Folder: | Output3
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3 Message Enricher
& flows [racrenradr | [ ok [ concad ] B resz2g
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8. Drag the Logger component onto the canvas. Double-click on the Logger component
to configure it. It's used for displaying a log on the console.

% Pattern Properties

CO-EH®
£ | B Mle |
[# Package £ 2

‘%0

Tﬂ Type Hier

=
5'7‘1 ajex
=12 allrodter
= IRE System Library [ 1225
B Mule Runtime [Mule Server
[ srcfmainfiava
(# sreftestfiava
(# srcimainfresources
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B (= Flows
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[ mappings
=
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=R choice_rauter
=4 IRE System Library [ J2vas
= Mule Runtime [Mule Server
[ srcimainfjava
(2 srcftestfjava
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[ srcftestiresources
B (= flows
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(= mappings
(= src
u mule-project.xml
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12 customfilker
= of
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_jj dropbox_integration
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=2 file transfer

Logger
The Logger Component: performs logging using an expression that determines what should be logged. By
default the current messages is logged using the DEBUG level,
=
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Display Filter; Ju
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Select
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L Endpaints O
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In this section you will learn how to deploy the application.

Chapter 9

1. To deploy the application code in the Mule server, go to Run As | Mule Application;
the Mule server will deploy your application.

% Mule - allrouter/flows/AlIRouter. mflow - Mule Stu

File Edit Source Refactor Nawigate Search Project Run Window Help
iM-HBS  $-0-Q- i#6@-i®4- A5 e x
ﬁlm Mule |
[% Package E i I: Type Hier =0 w Choice Router w *allRouter &7 =a
=
=
58 o —
5'7‘1 ajex ~
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%4 JRE System Lib JawaSE-1.6] =
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B Mule Runtime [Mule Server 3.3.0
[ srcfmainjiava @) i
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(. F1P
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o -
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= IRE Syste |5 Paste Chrly m
P —» —_—» A
=i Mule Runt 3¢ Delete Delete e
[ srcfmainjiy FileTransfer Composite Source
(# srctestfje DuidPath 4 o
8 srcfmaingy Fefackar Ale+shife+T ¥
(2 srcftestire . Import Fﬂl’Ea:h
B (= flows = [ Message Enricher
i .| Expart..,
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(= mMappings | & pafrash
" Refres! Fs Sub Fiow
!
B & s | hssign Warking Sets. .. Loager . &
[ muie-proje 14 Components
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1 \53 Transfarmers
2 of Debug As ¥ l " Filters
= datamapper Profile As 3 (= Flow Control
{2 drophox_nteg Team 3 Run Configurations. . L Ertor Handling
-
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< & ments  Configuration XML
o 4 Mule Management Console 4
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2. Once you have successfully deployed the application, you will see the following output
on your console. You will also see a log on the console, which states that all the files
are transferred to four different locations.

ule - allrouterfflows/AlIRouter. mflow - Mule Stu E]@E|

File Edit Mavigate Search Project Rum  Window Help

imil B0 G Y LR

B | rule |

& Console £ % 6| & &) w2
AllRauter [Mule Application] C:\Program Files|Javaljreaibinijavaw.exe (Apr 26, 2013 2:20:06 PM) =

-~
01] org.wule.transport.file.FileMessageReceiver: Lock obtained on file: C:\Documents and Settingshazazdesail Desktoph Inpu Ju
01] org.mule.transport.file.FileMessageReceiver: Lock obtained on file: ©:\Documents and Settings'azazdesailDesktoph Inpu
mponent . simple, Loglomponent

fecyele. dbatractlifecycleManager: Initialising: 'connector.file.mule.default.dispatcher.21142769'. Object is: FileMessag
fecyole, dbstractlifecyoleManager: Starting: 'connector.file.mule.default.dispatcher.21142769'. Chiect is: FileMessageDis:
ansport.file.FileConnector: Writing file to: C:hDocuments and SettingshazazdesailDesktoph Outputly ssmple—output.csv
fecycle. dbstractlLifecycleManager: Initialising: 'connector.file.mule.defsult.dispatcher.3753263'. Object is: FileNessage
fecyole., AbstractlifecyoleManager: Starting: 'connector.file.mule.default.dispatcher.3753263' . Chject is: FileMessageDisp:
ansport.file.FileConnector: Writing file to: C:h\Docuwents and Settingshazazdesai’DesktophOutput’ sawple-output.osyv
mponent.simple, Loglomponent :

fecyole, AbstractlifecyoleManager: Initialising: 'connector.file.mule.default.dispatcher.26461030', Object is: FileMessaco
fecycle. dbstractLifecycleManager: Starting: 'connector.file.mule.default.dispatcher.26461030' . Chject is: FileMessageDis
ansport.file,FileConnecto riting file D

bt
file to:
A1l Fil

file to:
file
All File t

Configuring the Choice Router/Flow Control

Choice Router allows us to route a request to a specific path based on an expression. If the
expression matches, it will move forward to the next Endpoint. In this recipe, you will see an
example of how the Choice Router/Flow Control works.
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Getting ready

In this example, you will use the File Inbound Endpoint, Choice Router, and the File
Outbound Endpoint.

1. Open Mule Studio and enter the workspace name as shown in the following screenshot:

% Workspace Launcher fg

Select a workspace

Mule Studio stores vour projects in a folder called a workspace,
“hoose a workspace folder to use For this session.

v|[ Browse. ..

Workspace;

[ Use this as the default and do not ask again

I Ok, H Cancel ]

2. To create a new project, go to File | New | Mule Project. Enter the project name,
choice router, and click on Next and then on Finish. Your new project is created,;
you now have to start the implementation.

M Mule - Mule Studio
=N Edit Source Refactor NMavigate Search Project Run Window Help

Open Flle... 24 Java Project
% Project .. ==
% Mapping Flow
& mule Flow
H¥ Package
(& Class
& Interface
& Enum
(@ Annotation
& Refresh s &9 Source Folder
Convert Line Delimiters To » | 145 Java working Set
(% Folder
[ File
Switch Warkspace * | [Z Untitled Text File
Restart
% Example. ..
F2g Impart. .. .
e Expart... [ other..., Chel+H
1 FlowReF.mflove [Flowref{Flows]
2 package. html [activiby/srcimaing...]
3 Activity.mflow [activity fFlows]
4 StringToMumber . java [usdconverter)...]
Exit
£ 07 : sBeRuE
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How to do it...

In this section, you will see how to configure the File Inbound Endpoint, Choice Router, and the
File Outbound Endpoint.

1. Gotothe Choice Router.mflow file and drag the File Inbound Endpoint onto the
canvas. Double-click and configure it, and provide the path.

%' Endpoint Properties

. File (Inbound Endpoint)
: FJ; : #; -0 The File Endpoint allows Mule applications to read or write files on the local file system,
ﬁlm Mule |

[% PackageE 52~ Js Type Her General | advanced | References | Documentation -

= Display Filter: o

|
T ajex Display Name: | Fils |
12 allouter [ select
! Path Information -
== chaice_router (g Endlpoints
B IRE System Library [Tz a5 Path: | C:YDacuments and Settingsiazazdesal\DesktoplInput ‘D =
B Mule Runtime [Mule Server 1 Seopes
(# srcimainfjava Mave to Fattern: | ‘ i Components
(2 srcftestfjava Mave ko Directory: | ‘D Eﬁ Transformers
(# srefmainjresources e
ilters
[ srejtestiresources Polling Information =
1 Flow Control @
B F\‘DWS Palling Frequency: | ‘ o t-antra
\f Choice Rauter.mflaw .
& mappings Fie Age: | |
3]
@& s File: Mame Filter .
B rule-project xmi 5 Collection
& com-exprassion File Mame Reges Fiter: ‘ Aagregator
= customfilter Collection Splitter
bj cxf Custom Aggregatar
= dat:
bJ atamapper ) First Successful
fi== dropboe_integration
1= external_webservics Message Chunk
5'7‘1 file_transfer Agaregator
=2 fiter Message Chunk
. Splitt:
= flawref PEer
= helomuie Resequencer
1= hitp-security_Fiter ) Round Robin

Splitter
& b @

b‘l logicfilker

122 nametransfer
= object-to-xml
bJ quartz

< | > Message Flow | Global Elements | Configuration XML

L Ertor Handling

l doud Connectors

[£3

= B @B n - =
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2. Drag the Choice Router onto the canvas. This Flow Control will be configured later.

flow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help
B0 QI BET @ m oD i
[% PackageE 2 e Type Hier = 5 || % *Choice Router £3 =0
&
-
5% T —
> ajex ~
= allvouter [} Select
= choice_fouter Er—
B JRE System Library [JawaSE-1.6] —
= Mule Runtime [Mule Server 3.3.0 “i seapes
[ srefmainiava {4 Components
9 arfestliave G rsnsfomers
(2 srefmainfresources .
[ srcfrestfresaurces flows: Choice_RouterFlowl B2 " Filtes
B Flows [ Flaw Contral e
ﬁ’ Choice Rauter.mflaw all
g mapRings Choice
src
B rule-project xml Callection
=2 customfiker : ef ault Collection Sphtter
- Fil Chai
= o " e Custom Agaregater
dak:
,bf, Samapper I First Successful
1= dropbox_integration
1= external_webservice :‘ESSﬂlJEtChU”k
'_"7‘1 file_transfer agregator
= filker A Message Chunk
& Flowre Spltcer
=2 hellomule Ressquencer
b‘J http-security_Filker Raund Robin
-
g me Splicter
json
= jsp
=2 logicfilker
J
bu namekransfer G Error Handing
1= object-to-xml -
& quartz ~ I Cloud Connectors
> Message Flow | Global Elements | Configuration XML
o* #a e Bl @ B U & s B
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3. Drag the File Outbound Endpoint onto the canvas; double-click and configure it,
and provide the path. You have to create a folder called Output. Inside the output
folder, you need to create three different folders: Text, PPT, and zIP. Firstly, you
have to provide the path for the z1Pp folder.

hoice_router/flows/C &Endpninl Properties

File (Outhound Endpoint)

D omg g -
wi 07 e Endpoint allows Mule applications to read or write Files on the local Fle system.
£ | e |
—_— =
1% Package £ 122 TypeHir General | advanced | References | Documentation | = o
= Display Filter: v
)
I ajex Display Name: | OnlyZIF File |
1= allrouter [ Select
= Path Information
[=1=% choice_router g Endpoints
= IRE System Library [Javasi Path: | C/\Documents and Settings\azazdesal|Desktop| OutputiZIP ‘D
=) Mule Runtime [Mule Server Fascopes
[ srefmainiava Qutput Patterm: Components
] Browse For Folder =
scftestjava B Transformers
(2 srefmainfresources
L Filkers
(*# srcftestiresources =
EHE flows [ Flow Control £l
‘i Choice Rauter.mflaw ) MuleCockBock = all
g mappings =My Choice
u Srt‘ . | I3 Online Trainning Mule 7 collection
S -praject.xm 1) OvdersData #ggregator
12 corn-expression 5 & ouput - aer
bd customfiltsr & e - Callection Splitter
o)
bJ cxf ) Test = - | Custom Aggregatar
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= datamapper ] 3 ) First Successful
1= dropbox_integration - =
1= external_webservice :‘ESSﬂlJEtChU”k
522 file_transfer Folder: | P | agregater
12 filer 5] Message Chunk
1= Flowref [ Make New Falder ] [ OK I [ Cancel ] pler
(2 hellomule R Resequencer
1= http-security_Fiter = Round Robin
)
b.; ms 1 Splitter
=l @
= isp
= logicFiler
J
l=r nametransfer (g Error Handing

122 object-ta-xml

= auartz i Cloud Connectars
|
]
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4. Drag the second File Outbound Endpoint onto the canvas. Configure it just like the
previous one, but this time you have to provide the path for the Text folder.

7 bule - choice_router/flows/C 4 Fndpoint Praperties

File Edit Mavigate Search Praoject .
D . File (Outhound Endpoint)
(0 =D IR Endpaint allows Mule applications to read or writs files on the lacal il system.
£ | e |
=
{8 PackageE 00Tz Tvee H'Br] aeneral | advanced | References | Documentation | =) -
= Display Filter: v
Display Mame: ‘ Only Text File
[ Select
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B IRE System Library [ 1S Path: | CH\Documents and Settings|azazdesailDesktop|Output Text ‘D
[+ B Mule Runtime [Mule Server F5copes
‘ [ srefmainiava Qﬁcamponents
[ sreftestfjava Browse For, Folder B
(2 srefmainfrasources
| L Filkers
[ srcjtestiresources
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= ac Om 3
H mle-project ml (22 ©nline Trainning Mule Callection
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2 customfilter E] Egti‘;i - Callection Splitter
-
= of - | Custom Agaregator
=}
bd datamapper v First Successful
3'7‘] dropbox_integration . (S ]
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422 file_transfer Folder: | Text ‘ ggregator
1 filker [3 essae Chunk
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= flowref [ Make New Folder ] [ Ok ] [ Cancel ] -
= hellomule r‘g Resequencer
22 Http-security_Fiter = Round Robin
=)
) ms ) spliter
- @
& sp
=2 logicfilker
=
bu nametransfier %Error Handing
“I== object-to-xml
& quartz v I Cloud Connectars
| > Message FIowJ Global Elerents | Configuration XML
sflleRu s 1B
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5. Drag the third File Output Endpoint onto the canvas. Configure it just as the first one
and provide the path for the pPPT folder.

7 bule - choice_router/flows/C 4 Fndpoint Praperties

File Edit Mavigate Search Praoject

D . File (Outhound Endpoint)
il CR 0 heme Endpoint allows Mule applications to read or write Files on the local Fle system.
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3 PackageE 223 Type H'Br] aeneral | advanced | References | Documentation | =

= Display Filter: v

Display Name: | Only PPT File |

[ Select

= Path Information
1% choice_router Qi Endnoints
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22 Http-security_Fiter = Round Robin
=)
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@ o Q
I e
= logicFiler
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bu namekransfer (g Error Handing
“I== object-to-xml
B qartz v I Cloud Connectars
lessage Flow | Global Elements | Configuration
| > il Fl Global El ks | Confi tion XML
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6. Drag the Logger component onto the canvas. Double-click and configure it. If an
expression doesn't match, that file will be sent to the Logger component.

% Pattern Properties

imil ‘%0
£ | B Mle |

[% PackageE 2 e Type Hier
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Logger

The Logger Component performs logging using an expression that determines what should be logged. By
default the current messages is logged using the DEEUG level.

General | Documentation
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Display
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7. Double-click on the Choice Router to configure it. You will write an expression for
all the files. The # [message.inboundProperties['originalFilename'] .
endsWith('.zip')] expression is for ZIP files. Through this expression, only ZIP
files are transferred to the destination folder.

1wl -0
BB Mule
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[ Select

L Endpaints

Ju

J: Stopes

l4 Components

[ Transformers

L= Filters

= Flow Contral @
al
Choice

Callection
Agagregator

Collection Splitter
Custom Aggregatar
First Successful

Message Chunk
faaregator

Message Chunk
splitter

Resequencer
Raund Robin

Splitter

\d Error Handling

;’:_‘ﬁ Cloud Connectors

358



Your final flow will look like the following screenshot:

flow - Mule Studio

Chapter 9
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Eﬁ Stopes
{4 Components
[ Transformers
L Filkers
= Flow Contral @
al
= Choice
Callection
Agagregator
Collection Splitter
Custom Aggregator
First Successful
Message Chunk
Agaregator
Message Chunk
splitter
Resequencer
Raund Robin
Splitter
L Error Handling
i Cloud Connectars
=B el n & s B

359



Understanding Flows, Routers, and Services

In this section, you will get an idea of deploying an application in Mule Studio.

1. To deploy the application code in the Mule server, go to Run As | Mule Application;
the Mule server will deploy your application. At the same time you should run the
Tomcat server in Eclipse.

% Mule - choice_router#flows/Choice Router.mflow - Mule Studio

File Edit Source Refactor
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=2 Flawref

122 hellomule

1= http-security_Filer

b‘l logicfilker

122 nametransfer
= object-to-xml
bJ quartz

s
i pe

Choice Routy

New

Open
Open With
Show In

Copy
[ Copy Qualified Mame

fi

[ Paste
¥ Delete

Build Path
Refactar

g Impart...
£ Expart...

& Refresh
fssign Working Sets...

Validate

Debug As

Profile As

Team

Campare With

Replace With
09 Mule Management Consale
72 Cloudrub

F3

Alt+Shife+Hi

Chr+C

Chry

Delete

Alt+Shife+T

Fo

3

N v

OnlyZIP File

-

Only Text File

Choice g
—»

COnly PPT File

efault

Logger

5 1 Run on Server Ale+shift+x, R

Run Configurations. ..

s | Configuration XML

= 0O
=

[ Select

g Endpaints
Eﬁ Stopes
i Components
(55 Transformers
L= Filters
[ Flow Control @
Al
2 Choice

Collection
Agaregator

Collection Splitter
Custom Aggregator
First Successful

Message Chunk
Aagregator

Message Chunk
Splitter

Resequencer
Round Robin
Splitter

L Ertor Handling
l doud Connectors

= B @R n 50 |is B
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2. From the log on the console, you will see that all files are transferred to the specific
folder. Only XML files are not transferred because we didn't use the XML file
expression. That's why it shows Invalid File Type as the error description.

flow - Mule Studio
File Edit Mavigate Search Project Rum  Window Help

ule - choice_routerfflows/Choice Router.

imil B0 G Y LR

BB Mule

& Console £ ® % G0 E = w2

<terminated > Choice Router [Mule Application] C:\Pragram Files\Javaljre6ibintjavaw exe (Apr 26, 2013 4:01:16 PM) =
Al Jo

FileMessageReceiver: Lock chtained on file: C:iDocuments and Settingshazazdesai’Desktoph Inputhl.ppt

FileMessageReceiver: Lock obtained on file: C:\Documents and Settings)azazdesailDesktop) Inputhas.bxt
FileMessageReceiver: Lock chtained on file: C:\Documents and Settingshazazdesai'Desktoph Inputibuild.xml
FileMessageReceiver: Lock obtained on file: C:yDocuments and Settingsyarzazdesai’Desktoph Inputh Image with Source Code.zip
eProcessor: Invalid File Type

itractlifecycleManager: Initialising: 'connector.file.mule.default.dispatcher.5056711'. Ohject is: FileMessageDispatcher
itractlifecycleManager: Starting: 'connector.file.mule.default.dispatcher.5056711'. Chject is: FileMessageDispatcher
wractlifecycleManager: Initialising: 'connector.file.mule.defzult.dispatcher,253859802' . Object is: FileMessagelispatcher
ractlifecyo leManager: Starting: 'connector.file.mule.default.dispatcher.25389802' . Chiject is: FileMessageDispatcher
itractlifecycleManager: Initialising: 'connector.file.mule.default.dispstcher.24758223'. Object is: FileMessageDispatcher
tractlifecycleManager: Jtarting: 'connector.file.muale.default.dispatcher.24758223' . FileMessageDispatcher
e.FileConnector : ISRt e ibs i ments an i iYD 1 with Sou e.zip

FileMessageReceiver: Lock ocbtained on file: C:\Documents and 3ettings)azazdesaitDesktoph Inputibuild.xml
reProcessor: Invalid File Type
FileMessageReceiver: Lock obhtained on file: C:iDocuments and SettingsyazazdesaiyDesktoph Inputhibuild.xml
[eProcessor: Invalid File Type

FileMessageReceiver: Lock chtained on file: C:\Documents and Jettingshazazdesai'Desktoph Inputibuild.xml
{eProcessor: Invalid File Type
FileMessageReceiver: Lock chtained on file: Ci\Documents and Settings'azazdesai’Desktoph Inputibuild.xml
reProcessor: Invalid File Type

0 (FNWANNNNANNNNRNRRNRE F sl eRBu 8k |is@

Configuring the Splitter Flow Control

A Splitter splits incoming messages into parts using the configured expression, which
in turn is fed into the next message processor. In this recipe, you will see how to use the
Splitter Flow Control.
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Understanding Flows, Routers, and Services

Getting ready

In this section, you will use the File Inbound Endpoint, the Splitter, and the File
Outbound Endpoint.

1. Open Mule Studio and enter the workspace name as shown in the following screenshot:

S Workspace Launcher b—(

Select a workspace

Mule Studio stores vour projects in a Folder called a workspace.
Choose a workspace Folder bo use For this session.

‘workspace: | 8 v|[ Browse. ..

[ Use this as the default and do not ask again

[ O, H Cancel ]

2. To create a new project, go to File | New | Mule Project. Enter the project name,
splitter, and click on Next and then on Finish. Your new project is created,
S0 you can now start the implementation.

% Mule - Mule Studio

F- Edit Source Refactor Mavigste Search Project Run Window Help
Open File. .. 24 Java Project
=
[ Project... =5
/% Mapping Flow
‘;f Mule Flow
H Package
(& Class
& Inkerface
& Enum
(@ Annotation
& Refresh s Qz Source Folder
Convert Line Delimiters To v | 15 Java working Set
(% Folder
[ File
Switch Warkspace *| = Untitled Text File
Restart
% Example. ..
F2g Impart. .. = o ‘
A4 Expot... [ Cther... Chel+h
1 FlowReF.mflove [Flowref{flows]
2 package.html [activity/srcjmainj...]
3 Activity.mflow [activity fflows]
4 StringToMumber.java [usdconverter...]
Exit
e E sllel@uBE
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How to do it...

In this section, you will see how to configure Splitter, File Inbound Endpoint, and File
Outbound Endpoint.

1. Gotothe splitter.mflow file and drag the File Endpoint onto the canvas.
Double-click and configure it, and then provide an XML file path. You split a
city name in that XML file.

The following code snippet is the Shipping.xml file:
<shiporder xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
orderid="555-66-7777">
<orderperson>Derek Adams</orderpersons>
<shiptos>
<name>Azaz Desai</names>
<address>123 Test Drive</addresss>
<city>Ahmedabad</city>
<country>India</countrys>
</shipto>
<item>
<title>Laptop</title>
<note>Some piece of Mac crap!</note>
<quantity>l</quantitys>
<price>99.97</price>
</item>
<item>
<title>Memory Chips</title>
<note>1 GB</notes
<quantitys>4</quantitys>
<price>49.99</price>
</item>
</shiporders>
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Here you configure the input folder path.

% Endpoint Properties

File (Inbound Endpoint)
B 0 e Endpoint allows Mule applications to read or write Files on the local Fle system.
— =
1% Package £ 122 TypeHir General | advanced | References | Documentation = o
= Display Filter: To
|
1= logicfiltsr Display Name: | File |
1= nametransfer [ Select
2 _to- Path Information ;
b.] object-to-xml g Endpoints
= quartz Path: | DiiOrdersDatalinput ‘D =
12 quartz_scheduler iilccones
[ restbassdwebsarvics Move to Pattemn; | | {4 Components
J By -
= restwebservice Move ta Directory: | H:] (55 Transformers
1=> script =
] L= Filkers
[ soap-jax-us Palling Information =
(= Flow Contral Ll
&= spelcheck Poling Frequency: | 1000 | ow t-antro
== splitker . all
B JRE System Library [ Javas File Age: | 500 ‘ Choice
- e
= Mule Runtime [Mule Server e p——— o
(*# srcfmainfiava - Callection
[ srcftestfiava File Mame Regex Filtar: ‘ Agaregator
[ srefmainjresources Callection Spitter
(# srcftestiresources Custom Aggregatar
BB faws First Successful
‘& Splitter. mflow
i Message Chunk
(= mappings
= src Aggregator
u mule-project. xml ’;Iglstiagg Chunk
J plitter
B> spring
=% studioconnector Ressquancer
127 testtransformer Raund Robin
)
bd tranFurmer Splitcer
& @
1= twiiterintegration
=2 usdeonverter
J .
bz web-services L Error Handling
1= webservice-cxf U _
3 [ Cloud Connectors
< | > Message Flow | Global Elements | Configuration XML

* R e B eRn =




Chapter 9

2. Drag the Splitter Flow Control onto the canvas. Double-click and configure it. To split
the city name, you write an expression # [xpath:shiporder/shipto/city].

% Pattern Properties

-rEme %0
£ | B Mle |

[% PackageE 2 e Type Hier

=

= logicFiler
1= nametransfer
12 object-to-xml
b‘l quartz
12 quartz_scheduler
22 resthasedwebservice
1= restwebservice
= serpt
[ soap-jax-ws
1= spelicheck
= splitker
B JRE System Library [ Javas
= Mule Runtime [Mule Server
(*# srcfmainfiava
(2 srejtestiiava
[ srefmainjresources
(# srcftestiresources
(= Flows
.‘& Splitter. mflow
(= mappings
= src
u mule-praject.xml
54 sing
=% studioconnector
127 testtransformer
1= transformer
2 twiter
122 twiterintegration
=
=

= Usdeanwerter
web-services
1= webservice-cxf

Splitter

The simpls splitter splits incoming message into parts using the configured expression passing on sach part in
turn to the next messags processor.

General | Documentation

=1

Display

Filter; Ju

Display Mame: ‘ Splitter

GeEneric

Enable Correlation:

Expression:

Message Info Mapping:

[1F_poT_ser

#[«pathishipardershipta/city]

1=

| v

Message Flow | Global Elements | Configuration XML

[ Select

g Endpaints
\?ﬁ Stopes
{4 Components
[ Transformers
L Filkers
= Flow Contral @
al
= Choice

Callection
Agagregator

Collection Splitter
Custom Aggregatar
First Successful

Message Chunk
faaregator

Message Chunk
splitter

Resequencer
Raund Robin
Splitter

L Error Handling
i Cloud Connectars

]

s @[ u - =
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3. Drag the File Outbound Endpoint on the canvas. Double-click and configure it, and
provide a destination path.

CO-EH®
£ | B Mle |
[# Package £ 2

‘%0

Tﬂ Type Hier

=
= logicFiler
1= nametransfer
12 object-to-xml
b‘l quartz
12 quartz_scheduler
22 resthasedwebservice
1= restwebservice
= serpt
[ soap-jax-ws
1= spelicheck
= splitker
B JRE System Library [ Javas
= Mule Runtime [Mule Server
(*# srcfmainfiava
(2 srejtestiiava
[ srefmainjresources
(# srcftestiresources
(= Flows
.‘& Splitter. mflow
(= mappings
= src
u mule-praject.xml
54 sing
=% studioconnector
127 testtransformer
= transformer
= tuiiter

% Endpoint Properties

File (Outhound Endpoint)

The File Endpoint allows Mule applications ta read or write fles on the local file system.

Path:

Oukput Pattern: |

General ‘Advanced References | Documentation

=1

Display

Filter; Ju

Display Mame: ‘ File

Path Information

| C/\Documents and Settings)azazdesal|Desktop|Output

= Usdeanwerter
web-services
1= webservice-cxf

=
=
122 twiterintegration
=
&=

1=

| v

Message Flow | Global Elements | Configuration XML

[ Select

g Endpaints
\?ﬁ Stopes
{4 Components
[ Transformers
L Filkers
= Flow Contral @
al
= Choice

Callection
Agagregator

Collection Splitter
Custom Aggregatar
First Successful

Message Chunk
faaregator

Message Chunk
splitter

Resequencer
Raund Robin
Splitter

L Error Handling
i Cloud Connectars

&

=B e B ©n

5 Bz
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Your final flow will look similar to the one shown in the following screenshot:

File Edit Mavigate Search Project Rum  Window Help

B0 Q- BE- i@ ® (R

[% PackageE 2 e Type Hier = B || % *File Transfer ) *splicter 7
B% "~
= logicFiler ~
1= nametransfer
12 object-to-xml
b‘l quartz
1=F quartz_scheduler
22 resthasedwebservice
1= restwebservice
1= script
[ soap-jax-ws
1= spelicheck
= splitker
S JRE System Library [JavasE-1.8] flow: SplitterFlow1 B
= Mule Runtime [Mule Server 3.3.0
(*# srcfmainfiava
[ srefmainjresources e Spiiter File
(# srcftestiresources
(= Flows
ﬁ’ Splitter. mflow
(= mappings
= src
u mule-praject.xml
54 sing
=% studioconnector
127 testtransformer
1= transformer
2 twiter
122 twiterintegration
=2 usdeonverter
by‘J web-services
122 webservice-cif

< > Message Flow | Global Elements | Configuration XML

= @

=q
5
Filter; l:l Ju
[ Select
g Endpaints
Eﬁ Stopes
{4 Components
[ Transformers
L Filkers
= Flow Contral @
al
Choice

Callection
Agagregator

Collection Splitter
Custom Aggregatar
First Successful

Message Chunk
faaregator

Message Chunk
splitter

Resequencer
Raund Robin
Splitter

L Error Handling
i Cloud Connectars

s feRn =
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In this section, you will see how to deploy the application using Mule Studio.

1. To deploy the application code in the Mule server, go to Run As | Mule Application;
the Mule server will deploy your application.

C-EH®
ﬁluMulel

b‘l logicfilker
122 nametransfer
= object-to-xml
== quartz

=

o]

= script

soap-jax-ws

1= spelicheck

12 spliter

=) RE System

= Mule Runtim
(# srcimainjjav
(2 srcftestfiav:
(*# srcfmainjres
(2% srcjtestfres

B = Flows

W ]

(= mappings

(= src
B mule-project

2 spring

= studioconnector

122 testtransformer

L2 transformer

12 twiter

b‘J twilterintegration

122 usdeonverter

i web-services

=% webservice-cxf

=
122 restwetiservice
=
&=

3

§ o Splitter . mf

File Edit Source Refactor

[% PackageE &2 T2 Type Hier

ER-
-

4 quartz_scheduler
restbasedwebservice

New

Open
Open With
show In

= Copy
5 Copy Qualified Name
[ Paste

¥ Delete

Build Path
Refactor

g Import,

£ Export...

& Refresh
Assign Working Sets. .

Validate
Run
Debug As
Profile As
Team
Compare With
Replace With
4 Mule Management Console

75 CloudHub

Mavigate Search Project

-0 B E-®-

Run  Window Help

=0 w *File Transfer

F3

AltShift+H

Chrl+C

Chrlew

Delete

Alshift+T

Fo

W *splicter 52

3

- &

Splitter

5 1 Run on Server

Run Configurations. ..

File

Al+shift+x, R

ents  Configuration XML

&

= B @B n

=0
=
[ Select

g Endpaints
Eﬁ Stopes
i Components
(55 Transformers
L= Filters
[ Flow Control @
Al
2 Choice

Collection
Agaregator

Collection Splitter
Custom Aggregator
First Successful

Message Chunk
Aagregator

Message Chunk
Splitter

Resequencer
Round Robin
Splitter

L Ertor Handling

l doud Connectors

s 3= | s B
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2. Once you have successfully deployed the application, you will see the following output
on your console. Use the path highlighted in the following screenshot to see that only
the city name will be written into the file.

S Mule - splitter/flows/Splitter.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help
ARl TERE S RN R ® o
B | rule |

] conscle £ | Ia
Splitter [Mule Application] C:YProgram FilesJavaijre6ibintjavaw.exe (Apr 26, 2013 5:02:13 PM) =

s.default

L
intUri: file:///D:/Ordersbaca/Input/
:ssageReceiver
jeReceiver
by the wrapper, the agent will not run.
Mule.splitter: type=Endpoint, service="SplitterFlowl"™, connector=connector.file.wmule.default, name="endpoint..D.Ordershata.
1le.spliccer:type=Endpoint, service="3plitcerFlowl", connector=connector.file.wule.default, name="endpoint..D.Ordersbata. Inp
ile.splitter:type=Connector, name="connector.file.mule.default.1"

teiver: Lock obtained on f£ile: D:h\OrdersDatah Inputhahmwedsbad. xml
Jes not evaluate to a type that can be split: java.lang.String

:urned a single result. If this is not expected, please check your split expression
:Manager: Initialising: 'connector.file.mule.default.dispatcher.3566697'.

:Manager: Starting: 'connector.file.mule.default.dispatcher.3f966097"
ir: Writing file to:

Object is: FileMessageDispatcher
Chject is: FileMessageDispatcher

C o

@ isEeRu sk | e(g
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Configuring Cloud
Connectors

In this chapter, you will learn what a Cloud Connector is. We will also look at the
following recipes:
» Configuring the Twitter Cloud Connector

» Configuring the DropBoxIntegration folder

Introduction

Through Cloud Connectors, easy integration of your third-party web APlIs is possible. Cloud
Connectors are mainly used for integration purposes. In this chapter, you will see how to
integrate third-party APIs through different connectors.

Configuring the Twitter Cloud Connector

The Twitter Cloud Connector is used for integrating the Twitter API. Through this API, you will
perform different operations such as updating the status on your Twitter account, and you
can retweet the message, search and show statuses. In this recipe, you will see how to send a
tweet using Mule Studio.



Configuring Cloud Connectors

Getting ready

In this example, you will use the HTTP Endpoint and the Twitter Cloud Connector.

1. Open Mule Studio and enter the workspace name as shown in the following screenshot:

% Workspace Launcher, ['5_<

Select a workspace

Mule Studio stores your projects in a folder called a workspace,
Choose a workspace folder o use For this session,

‘Workspace: v|[ Browse, .. ]

[Juse this as the default and do not ask again

Ok H Cancel ]

2. To create a new project, go to File | New | Mule Project. Enter the project name,
Twitter, click on Next and then on Finish. Your new project is created, and you
now have to start the implementation.

% Mule - Mule Studio

Open File... 4% Jawa Project
[ Project... =5
/4 Mapping Flow
4 Mule Flow
£ Package
& Class
& Interface
& Enum
(@ Annotation
£ Refresh s @z Source Folder
Conwerk Line Delimiters To » 150 Java working Set
[~ Folder
[ File
Switch Workspace * = Untitled Text File
Restart
[ Example...
g Import. .. = ot ‘
@Export.‘. 7 Other... Chrl+M
1 FlowPeef .mflow [Flowrefiflows]
2 package.html [activicyfsrcimain/...]
3 Activity, mflow [ackivity,Flows]
4 StringTahumber.java [usdconverterf...]
Exit
i 5 e ©BE
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How to do it...

In this section, you will see how to configure the Twitter Cloud Connector and how to use it

in a flow.

1. Gotothe twitter.mflow file and click on the Global Elements tab. Go to Cloud
Connectors | Twitter.

Chapter 10

. Choose Global Type
(0 i%-0 Choose the type of global element to create,
ﬁlm Mule: |
[% PackageE 2 I: Type Hier Filter: | =5
= (55 Transfarmers ] =
1= jms & Data Sources Ju
= json =145 Cloud Connectors —
b‘l 15p Boxnet __
= Iogicfileer CMIS =
=2 nametransfer m CRC32
b‘l object-to-xml . Cloudhub Delste
= quartz [ orapbox
=2 quartz_scheduler D Encryption
1= resthasedwebservice Filters
(2 restwebservice A sithub
= seript B tease
i soap-jas-ws Intacct
= spelicheck ﬂ Jira
= splitker [ Magenta
&2 spring [ metanga
=2 studioconnector m Mongo DE
22 testtransformer I netsuite
= transformer ﬂ Oauth provider module
=1 twier B cbiectstore
=i IRE System Library [Java A Payal =
=i Mule Runtime [Mule Server [ reds
[ srcjmainfjava [3 sslesforce
(% srefrestfjava 3 salesforce (oauth)
(8 srcfmainfresources Tuilio
[ srcftestresources ) .
= Twitter [v2.4] - ¥
= (= Flows @
w twiiter, mflaw
(= mappings
= src
m mule-praject.xml
12 twiterintearation v
< | > Message Flow | Global Elements | Configuration XML
g #a1 s fleR 5 B = B

% Choose Global Type
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2. Once you click on the Twitter Cloud Connector, you will see a similar screen on
your system. Here, you generate the values for the Access Key:, Access Secret:,
Consumer Key:, and Consumer Secret: fields.

Global Element Properties

. . Twitter
mine -0
£ | B Mle |

[% PackageE 2 e Type Hier General

Global Twitter configuration information,

Prozy | Documenkation

= Generic
-
== jms Marne: ‘ Tuwitter ‘

J
e
= jsp General
&2 logicfilter Access Key: | 114742097-CyZ6ovprbitih1 2QtzhBQIHEYOZ I3 0GYE

12 nametransfer

- AccessSecret: | 9B3D1BRLEKtBeWEBIC YYDy ZBABBESQyGHOEY ]
1= object-to-xml ‘

Ju

b‘J quarkz Consumer Key: ‘ 090p3z740J0vinp TR WA
1= quartz_scheduler
[ resthasedwebservice
bj restwebservice Cusess. 91
== script
e soap-jan-ws
12 spelicheck
= spliter
i spring
=2 studioconnector
122 testtransformer
12 transformer
=5 twiker
B IRE System Library [ Javasl
B Mule Runtime [Mule Server
(# srcimainfjava
[ srcftestfjava
# srfmainjresources
[ srcftestiresources
B Twitker [v2.4]
& (= Flows @
4 twiter. mFlow
[ mappings =
= src
B mule-project xml
[ twikerintearation o
|

Zonsumer Secref; ‘ mwjuegMGansmiF e Aty Y QyjwiNFwE 3] 3aF InUNo

| v

IMessage Flow | Global Elements | Configuration XML

P o* R e B e R un 58 8B
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3. Gotohttps://dev.twitter.com/apps. Here you can click on Create
application. Then you have to fill up the application form. Once you create the
application, you will find a key in that application. Paste that key into your Twitter
Cloud Connector.

€« C | [ htips://dev.yitter.com fapps/ 34 75973 /shaw el &

o
ko
| &

APIHealth Blog Discussions  Documentation Search

Access level Read, write, and direct messages
About the application permission model

Consumer key g50p3zT740TevenpTeXUeh

Consumer secret nwiuegtGanswF EWAGV YOy JweNFvGS 13 gF IXUNo
Reguest token URL https://api.twitter.com/nauth/ request_token
Authorize LIRL https://api.twitter.com/oauth/authorize
Access token URL https://api.twitter.com/oauth/access_token
Callback LRL Hone

Sign inwith Twitter Ha

Your access token

Lse the access token string as your "oauch_token" and the access token secret as your "omauth_token_secret' to sign reguests with your awn Twitter
aceount. Do not share your osuth_token_secret with anyone

Access token 1147 42097 -ifCyZBowprbjih1 zQtzhBAIHE ¥ O2JcUXjI30GWE
Access token secret 9B3D1B2RLzKtBzEerC Y 0%iy2BacBtS0Otygt OEY
Access level Read, write, and direct messages
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4. Click on the Message Flow tab and drag the HTTP Endpoint onto the canvas. To
configure the Endpoint, double-click on it. Enter the port number.

% Endpoint Properties

HTTP (Inbound Endpoint)

DRt . : B
=R B OF o Endpoint allows Mule application to connect to weh resources through the HTTR transport pratocal.
5 | ke | This endpaint can alsa implemant security through HTTPS.

=
[§ package £ 22 T2 Type Her General ‘Advanced References | HTTP Settings | Documentation g

&
= Display Filter: To
|
== jms Display Mame: ‘ HTTR ‘
2 json [ Select
= Exchange Patterns =
bd Ep g g Endpaints
== logicfilker O one-way (3 request-respanse =
(= nametransfer iilccones
b" object-to-xml Basic Settings lq Components
bj quartz [JEnable HTTPS @ (5 Transformers
bd quartz_scheduler Enabling HTTPS will require configuring a HTTPS Connector L Fileers
== restbasedwebservice Host: ‘ [Er—. ‘ =
122 restwebservic ' = Flow Control
) s =
bJ script Fort: ‘ 8088 ‘ I Error Handiing
bﬁ soap-jax-ws Path: | ] (% Cloud Connectors @0
= spelicheck =
=% splitker [ER oxnet
£ spring cHIs
)
®
@ bd studioconnector -Cloudhub
1= testtransformer
12 transformer brapio:
=1 twiter H it
JRE System Lib Jarwast
aﬂ wstemn Library [Java -HBase
B Mule Runtime [Mule Server
(*# srefmainfiava &) irtacet
[ srcftestfjava
# srfmainjresources
M it
[ srcftestiresources C'D agento
= Twitker [vZ2.4] N [ tetanga
T flans @ Morgo B
W twiter mflow
& mappings = Metsite
= src I objectstore
B mule-project xml pa
vpal
[ twikerintearation s L) .2
| > Message Flow | Global Elements | Configuration XML
& e B eRn R = |
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5. Drag the Twitter Cloud Connector onto the canvas. To configure it, double-click on it.

flow - Mule Stud

File Edit Mavigate Search Project Rum  Window Help

CO-EH®
B [ e |

0@

[% PackageE 2 e Type Hier =0
B% "~
= jms L

b‘J json
=
= logiciler
12 nametransfer
= object-to-xml
b‘J quarkz
1= quartz_scheduler
[ resthasedwebservice
12 restwebservice
b‘l script
e soap-jan-ws
12 spellcheck
= splitker
53 eing
=2 studioconnector
122 testtransformer
12 transformer
=5 twiker
B IRE System Library [ 1avasE-1.6]
B Mule Runtime [Mule Server 3,3.0
(# srcimainfjava
[ srcftestfjava
# srfmainjresources
[ srcftestiresources
B Twitker [v2.4]
= flows
4 twiter. mFlow
[ mappings =
=
B mule-project xml
[ twikerintearation s
< | >
%

=

=]

@@ ®

0 mewiter 57

flow: twikerFlowl B2

& =3

HTTP Twitter

2

Message Flow | Global Elements | Configuration XML

]

e

R

=1
&
Filter; l:l Ju
[ Select

g Endpaints
Eﬁ Stopes
{4 Components
[ Transformers
L Filkers
= Flow Contral
L Error Handling
% Coud Connectors 4
EZ) Boxnet
CMIS
BB cloudhub
[ oropbox
H it
5 Hease
Intacck

{3 Magenta
[ tetanga
Mongo DB
Netsuite
I objectstore
B ravral

5 &=

@ [ %
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6. Once you click on the Connector, you will see a similar screen, as shown in the
following screenshot, on your system. You will select the configuration reference
name that was created before in the Global Elements tab—Twitter. Then, you
select operation Update Status. In the Status: textbox, write an expression to
send a tweet to your account, # [header : INBOUND : mymessage] .

B % pattern Properties

D . Twitter
=iy CER O e Integration
£ | B Mle |
=
[ PackageE 22 T2 Typetier | | [ General  Documentation =] .
= Display Filter: To
|
= ims Display Name: | Twitter |
1= json [ Select
= Generic =
bd =R g Endpaints
=% logicilker Config Reference: ‘Twwtter "l = 2 E
1= nametransfer 5 Seopes
e R Operation; ‘Update skatus b ‘ \q Components
i ~
b.] quartz General (25 Transformers
1= quartz_scheduler o
) restbanedwebservice #[header TNEOLUND:mymessage] 5 ilkers
122 restwebservice Status: (= Flow control
bj script L Error Handling
* -ja- -
* i soapacs [ Cloud Connectars
1= spelicheck In Reply To: [ ] =
=% splitker [ER oxnet
b7J spring Coordinates m MIS
)
= Latitude:
£ bd studioconnector atitude ‘ ‘ -Cloudhub
== testtransfarmer L des ‘ ‘
) cogtice] [ oropbox
1= transformer P
=1 twiter H it
B IRE System Library [ Javasl - HBace
B Mule Runtime [Mule Server
(# srcimainfjava &) irtacet
[ srcftestfjava Jra
# srfmainjresources Mags
[ srcftestiresources C'D agento
= Twitker [vZ2.4] N [ tetanga
5 & o Q i
4 twiter. mFlow
& mappings — Netsite
= src I objectstore
B mule-project xml pa
vpal
[ twikerintearation s L) .2
< | > Message Flow | Global Elements | Configuration XML

P

&

el el 5% |is B
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7. Drag the Expression transformer; it will convert a payload into a string.

™

[% PackageE 2 e Type Hier

= jms

b‘J json

= jsp

1= loicfilker

12 nametransfer
= object-to-xml
b‘J quarkz

1= quartz_scheduler
[ resthasedwebservice
12 restwebservice

b‘l script

b soap-jax-ws

12 spellcheck

= splitker

i spring

=2 studioconnector

122 testtransformer

12 transformer

=5 twiker

Q)

(# srcimainfjava

[ srcftestfjava

# srfmainjresources

[ srcftestiresources
B Twitker [v2.4]
= flows

4 twiter. mFlow

[ mappings
=

B mule-project xml
[ twikerintearation

|

"

File Edit Mavigate Search Praoject

=]

Run ‘Window Help

=0

%

B IRE System Library [ 1avasE-1.6]
B Mule Runtime [Mule Server 3,3.0

4

|

BN R RN AR

00 bwieer £

flow: twikerFlowl B2

m £ oy

ﬁ‘)‘)ﬁ

HTTP

Twitter Expression

Message Flow | Global Elements | Configuration XML

&

Lo

s feRn =

=1
&
Filter; l:l Ju
[ Select

g Endpaints
Eﬁ Stopes
{4 Components
[ Transformers
L Filkers
= Flow Contral
L Error Handling
% Coud Connectors 4
EZ) Boxnet
CMIS
BB cloudhub
Drophox
H it
5 Hease
Intacck

{3 Magenta
[ tetanga
Mongo DB
Netsuite
I objectstore
B ravral
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8. Double-click on the Expression transformer to configure it. Write an expression to

convert it into a string, payload.toString ().

% Pattern Properties

. . Expression
N g C T DY e Expression Transformer evaluates one or more xpressions in he current message.
£ | B mute |
—— =
{8 PackageE 11 fg Type Her General | advanced | Documentation = -
= Display Filter: To
|
== jms Display Mame: ‘ Expression ‘
= json [ Select
= Expression Attributes ~
bd BB F L Endpaints
== logicfilter Expression: | payload. toString) ‘ =
12 nametransfer (i scopes
2 ohject-to-xml [JReturn Saurce IF Mol @ {4 Components
i =
= quartz (5 Transformers P
1=> quartz_scheduler
- = Al d 5t
[ resthasedwebservice m PRENd Srng
12 restwebiservice [ Attachment
)
bJ seript B0 Body to Parameter
b soap-jax-ws Map
-
= spelcheck B evte Array to MIME
== splitker .
£ spring B0 Bivte Array to Object
= studioconnector Byte Array to
122 testtransformer Serializable
1= transformer [ Bvte Array to String
)
= I=5 twiiter DataMapper
B IRE System Library [ Javasl
P Email ko Sty
B Mule Runtime [Mule Server m mall ko String
(# srcimainfjava B0 Expression
[ srcftestfjava D File to Byte Array
(# srcfmainfresources |
[ srcftestfresources [0 File o string
= Twitter [v2.4] B Groovy
S o @ =
4 twiter. mFlow & Fileers
(= mappings = (= Flow Control
& s L Error Handling
B mule-project xml -
[ twikerintearation s kg5 Cloud Connectors
| > Message Flow | Global Elements | Configuration XML
R s feRn 5 B= s B
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In this section, you will have a look at how to deploy the application in Mule Studio.

1. To deploy the application code in the Mule server, go to Run As | Mule Application;
the Mule server will deploy your application.

File Edit Source Refactor Nawigate Search Project Run Window Help
m B 0-Q WG H-5l- %=
ﬁlu Mule |
[% Package E i New 4 =a
=
= s Gpen With 3 Ju
= json Show In alt+Shift+w [ Select
= = =
bJ \]n:icﬁltar (5| Copy ChrHC g Endpoints
=2 nametransfer B Copy Qualified Name I 5c0pes
12 cbject-to-uml | [ Paste Clrl i Components
) =
bu quarkz ¥ Delste Delete [ Transformers P
=7 quartz_schedul
- 4 A d St
12 restbasedwebs| DUl Path ’ [0 4ppend String
22 restwetservics  Reracter Ale+shife+T ¥ [0 Attachment
-
bJ script g Tmpert..., [0 Eiody to Parameter
i soepjaws | oo Map
I spellcheck e [0 Byte Array to MIME
J Twiitter Expression
= spiiter o Refresh s [0 Bste Array to Object
N}
EP.J spring Assign Working Sets, .,
=7 studioconnectol Byte Array to
12 testtransforme( _ Yalidate Serialzable
12 transformer Run 3 2 1 Run on Server ale+Shift+%, B [0 Bvte Array to String
J
(=== twiiter Debug As 4 DataMapper
= JRE System,  Profile As 4
=\ MueRutkn  Team y Run Configurations... [0 emil to string
(# srefmainfial  Compare With » B0 expression
(2 srcfrestiay Replace With r B File to Byte Array
3 srcmainire 9 Muls Managemenkt Conscle 4 D Fil to String
[ arcftestfres
= Twitker [v2 7 doudrb ' B Groovy
== Fows Propetties Alt+Enter —— =
W l " Filkers
(= mappings = Flow Contral
& s L Ertor Handling
m mule-praject.xml :
12 twiterintearation v 75 Cloud Connectors
< | > Message Flow  Global Elements  Configuration XML
i) teitar mflove - twiter(Flows B = B @B n s 3= | s B
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2. Once you have successfully deployed the application, you will see the following output
on your console. You will see a log on the console, which states that all files are
transferred to different locations.

twiiter/flows/twiiter.mflow - Mule S5tu

File Edit Mavigate Search Project Rum  Window Help
s B0 Q- i EE S - o

BB Mule

& Console £ ] x oA & = wie=E
bwilter [Mule Application] C:\Program FilesiJavaljres!bin|javaw.exe (Apr 27, 2013 4:50:35 PM) =
! | T
INFO 2013-04-27 16:50:56,484 [main] org.mule.lifecycle.ibstractLifecycleManager: Starting connector: connector.http.mule
INFQ 2013-04-27 16:50:56,484 [wain] org.mwule.twitter.agents.lefaultlplashicresenlgent:

+ DevKit Extensions (1) used in this application

Twitcer Z.7.2 (DevEit 3.3.1 +

+ Euild UMMAMED.1297.150f2cd)+

+

INFO 2013-04-27 16:50:56,484 [main] org.mule.lifecycle.ibstractlLifecycleManager: Starting model: _muleSystemModel

INFO 2013-04-27 16:50:56,500 [main] org.wule.constcruct.FlowConstructlifecyoleManager: Starting flow: twiicerFlowl

INFO 2013-04-27 16:50:56,500 [main] org.mule.processor.SedaStagelifecycleManager: Starting service: twiiterFlowl.stagel
INFQ 2013-04-27 16:50:56,500 [main] org.wule.transport.http.Hotplonnector: Registering listenesr: twiiterFlowl on endpoir
INFO Z013-04-27 16:50:56,546 [main] org.wule.transport.service.DefaultTransportiervicebescriptor: Loading default respor
INFO  2013-04-27 16:50:56,562 [main] org.mule.lifecycle.ibstractLifecycleManager: Initialising: 'null'. Chject is: HttpMe
INFO 2013-04-27 16:50:56,625 [mwain] org.wule.lifecycle.ibstractlifecyeleManagyer: Starting: 'null'. Chiject is: HttpMessac
INFO Z013-04-27 16:50:56,640 [main] org.wule.module.mahagewent.agent . WrapperManagerigent: This JVM hasn't been launched
INFQ 2Z013-04-27 16:50:56,703 [m=ain] org.mule.module.management.agent . Jmxigent: AttempLing tCo register service with name:
INFO 2013-04-27 16:50:56,703 [mwain] org.mwule.module.management . agent . JoxAgent: Registered Endpoint Service with nsme: My
INFO  2013-04-27 16:50:56,703 [main] org.mule.module.management.agent.Jmxigent: Registered Connector Service with name Mu
INFQ 2013-04-27 16:50:56,718 [mwain] org.mwule.module. launcher.application.efaultMuledpplication: Reload interval: 3000
INFO Z013-04-27 16:50:56,718 [main] org.wule.DefaultMuleContext:
T AL e P E T

* Applicatio twiiter *

* 08 encoding: Cpl252, Mule encoding: UTF-8 *

* *

* Agents Running: *

*  DevKit Extension Information «

* JHX Lgent *

B L d R L L T LT T T T ey

INFQ 2013-04-27 16:50:56,718 [main] org.mule.module. launcher.DeploymentService:

v

< >
nid 2 e e R s 3= | sE
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3. Open your browser and paste the URL init http://localhost:8088/?mymessage
=HelloMule. You will receive a JSON output. When you receive a similar output on
your browser (as shown in the following screenshot), your message will be successfully
sent to your Twitter account:

<« C | [4 localhost:@088/7my message=HeloMule b

StatusJ30NImpli{createdlt=53at Apr 27 16:51:28 IST 2013, id=328106619356855424, text='HelloMule',6 source='<a
href="https://twitter.com/" rel="nofollow">azazdesai</a>', isTruncated=false, inReplyToStatusId=-1, inReplyToUserId=-1,
isFavorited=false, inReplyToScreentame='null', geoLocation=null, place=null, retweetount=0, wasRetweetedByMe=false,
contribucors=null, annotations=null, retweetedftatus=null, userMentionEntities=[], urlEntities=[], hashtagEntities=[],
user=UserdSONInpl{id=114742097, nawe='LILI', screenNawe='azazdesai', location='22.985983,72.533276', description='MAITER OF
COMPUTER AFFLICATION

(M.C. L)

', isContributorsEnsbled=false, profilelmagelrl='http://a0.twing.com/profile_images/855533700/ Azhz. _normal.ipg',
profilelmagelr lHceps='hteps://twingl-a. akavaihd. net/profile images/S855533700/hzhz. normal.ipg', url='null', isProtected=true,
followersCount=23, status=null, profileBackgroundColor='FFFO04D', profileTextColor='333333', profilelinkColor='0099CC',
profileldidebarFillColor='£6££fdl', profilelidebarBorderColor='fff8ad', profilelUseBackgroundlmage=true,
showlkllInlineMedia=false, friendsCount=75, createdit=Tue Feb 16 18:51:24 IST 2010, favouritesCount=5, utcOffset=-36000,
timeZone='Hawaii', profileBackgroundIwagelUrl='htcp://a0.twimy. cow/ images/ chemes/ chemelo/by. gif!,
profileBackgroundimagelr lHceps="hteps://tuingl-a. akamaihd. net/ images/ themes/thene19/bg. gif' , profileBackgroundTiled=false,
lang='en', statusesCount=55, isGeocEnabled=true, isVerified=false, translator=false, listedCount=0, isFollovBRecquestSent=false}}

4. You can now see the message displayed on your Twitter account:

= C |G Twitter, Inc. [Us]|httns 1 //bwitter.com W

Find your friends on Twitter

Who to follow - Refresh - View all AZAZ (iar
Hellokule

Samsung Mobile & arr
Samsun: e T
Mobile romoted - Follow
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Configuring the DropBoxIintegration folder

Dropbox is a file hosting service operated by Dropbox Inc. It is a free service that lets you
bring your photos, documents, and videos anywhere and share them easily. Through Dropbox
Connectors, you can access the Dropbox APl and you can also insert, upload, download, and
delete files and folders.

Getting ready

In this example, we will use the HTTP Endpoint, the Dropbox Connector, and the Choice
Router. Create a new project by performing the following steps:

1. Open Mule Studio and enter the workspace name as shown in the following screenshot:

% Workspace Launcher E

Select a workspace

Mule Studio skores yvour projects in a Folder called a warkspace,
Choose a workspace folder bo use For this session,

Workspace: | SRl w

[Juse this as the default and do not ask again

o4 ] [ Zancel
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2. To create a new project, go to File | New | Mule Project. Enter the project name,
Dropbox_Integration, click on Next and then on Finish. Your new project is
created, and you now have to start the implementation.

% iule - Mule Studio

F=N Edit Source Refactor Nawigste Search Project Run Window Help
Alt+Shift+h »
Open File... 24 Java Project
[ Project... =5
%" Mapping Flow
B Mule Fiow
H Package
(& Class
& Inkerface
& Enum
(@ Annotation
& Refresh F5 49 Source Folder
Convert Line Delimiters Ta »| 14 Java working Set
(% Folder
[ File
Switch Warkspace ¥ =} untitled Text File
Restart
% Example. ..
£2g Impart. .. .
£ Export... [ Other... Chrl+h
1 FlowRef mflow [flovref[flows]
2 package.html [activity/srcimainy...]
3 Activity.mflow [activicy/flows]
4 StringToMumber . java [usdconverter),..]
Exit
i : - Eeons
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How to do it...

In this section, you will see how to configure the Dropbox Connector and how to use it

in a flow.

1. Gotothe Dropbox Integration.mflow file. Click on the Global Elements tab
and go to Cloud Connectors | Dropbox.

% Choose Global Type

. Choose Global Type
(0 i%-0 Choose the type of global element to create,
ﬁlm Mule |
[£ PackageE 22 T2 Typetier | | Fiter: | =g
= (55 Transfarmers ~ =
:'7'1 ajex & Data Sources Ju
1= allouter =% Claud Cannectars T
= choice_rauter @ Boxnet _
b‘J COFM-Expression CMIS
= customfilter 0 crea
= of . Cloudhub
12 datamapper B
=} :;J dropbosx_integration Pl
8 IRE System Library [ Javasi 1 Fiters
=i Mule Runtime [Mule Server A sithus
5 srcimainfjava B Hease
(2 srcftestfiava Intacct
(# srefmainjresources R ED
[ srejtestiresources [ Magenta
=4 Referenced Libraries 31 metangs
SR E Mongo DE
4 DropBox Integration.m [ retsuite
[ mappings ﬂ Oauth provider module
= src Ohbjectstore
u mule-project.xml Paypal =
H.pd external_webservice ﬂ Redis
1= File_transfer [ salesforce
= fileer D Salesforce (Oauth)
= flowref n Tuwilio
12 hellomule B2 roicter -
= http-security_filker - . B
S @
=2 json
= isp
1= logickiler
[=% nametransfer
1= obiect-to-xml (ol
< | > Message Flow | Global Elements | Configuration XML
0 fa cQeRU s |isB
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2. Configure the Dropbox Connector; here, you add the values for Port:, App Key:, and

App Secret: fields.

% Global Flement Properties

. - Dropbox
i 857 O ioba Dropbox configuration nformation,

£ | e |

1% Package £ 122 TypeHir General | Qadth | Documentation |

= Generic

)
= ajex Marne: ‘ Dropbox

1= allrouter
= choice_router General

o] -
== corn-expression Content Server: ‘

12 customfilter
Server: ‘

B o
| ana1

b‘J datamapper Port:

wd
=425 dropbox_ntegration Aop Kay: [ prashntisasks

= IRE System Library [Javas

4pp Sorret: | hivBheoeDelula

=4 Mule Runtime [Mule Server
+# srcimaingiava
(# srcftestijava
(2 srefmainfresources
(*# srcftestiresources
= Referenced Libraries
(= flows
w DropBox Integration.ml
(= mappings
A src
u mule-project.xml
3'7‘] external_webservice
3'7'1 file_transfer

[(oebug © 2

=% Flawref

12 hellomulz
= http-security_filter

b‘J |ogicFilker
122 nametransfer

1= obiect-to-xml
< | 3> IMessage Flow | Global Elements | Configuration XML

53

Ju

L €

5B eR un 5% s B
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3. Click on the Oauth tab. Here, you can fill in the Domain:, Local Port:, and Remote

Port: fields.

Global Element Properties

12 choice_rauter
b‘l Corm-expression
L_gj custonfiler e |
= oaf
1= datamapper [Dasyne @
=2 drophos_jntegration
B JRE System Library [Javad
=i Mule Runtime [Mule Server object Store Reference:
+# srcimaingiava
(# srcftestijava
(2 srefmainfresources
(*# srcftestiresources
=i Referenced Libraries
(= flows
w DropBox Integration.ml

(= mappings
A src

u mule-project.xml
'_'7‘] external_webservice
_"7‘1 file_transfer

- . Dropbox
i mi © 357 O Gl Dropbo configuration information.
£ | B Mle |
[ PackageE 21 T Type Her General | Oauth | Dacumentation -0 =
= Qauth Callback Config Ju
5'7j ajex Domain: | localhost ‘
= allouter LocalPart; [ w81 |
\
|

Remote Port: | 8081

Qauth Object Stare Config

=% Flawref

12 hellomulz
= http-security_filter

b‘J |ogicFilker
122 nametransfer
1= obiect-to-xml
< |
-

53

IMessage Flow | Global Elements | Configuration XML

&

o

=B el n R - =

| v
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4. To generate the values of the App Key: and App Secret: fields, go to the URL
https://www.dropbox.com/developers. Click on Create new app. Once
you have created an app, you will see the app key and the app secret.

€« C' [ https:/fwww.dropbos.com/developersfapn_nfo/ 111556

£ Dropbox

# Developer home

* Apps console MU|eESB App

Create new app

H Dropbox Choosel General information

O Sync APl

App name

Wi Core APl

N Reference

Dev blog
Forurns

APl support

Number of users

Additional information

Website

(max 1500 char

App status

ey ppr2shBhlis3oks

o2 Full Drophox

w & =

. ~
Azaz Desai ¥

BB Get free spacel

MuleESE App

Development (4pply for production status)

h3v5Shzgz%xb6lula

0 of 5 (Unlink all users)
Increase limit to 100 users

MuleESE
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5. Goto src/main/app and create a docroot folder. Inside this folder create two
files: home . html and index.css.

% iule - Mule Studio

EEX
File Edit Source Refactor Nawigste Search Project Run Window Help
0 - Q- B E®- & -
| e |
[% PackageE &2 e Type Hier =0 =0
&
==
- Ju
= ajex ~
1= allrouter
122 choice_router
= Corn-expression
12 customfilter
B o
b‘J datamapper
=2 drophos_jntegration
B JRE System Library [JawaSE-1.6]
=i Mule Runtime [Mule Server 3.3.0
+# srcimaingiava
(# srcftestijava
(2 srefmainfresources
(*# srcftestiresources
=i Referenced Libraries
(= flows
%0 DropEox Inteqration. mflow
(= mappings
B 5= src
(=4 main
== app
(= docroot
B
index.css
% DropBox Integration,
mule-app. properties
mule-deploy. propertic
(= test
u mule-praject,sml
E external_webservice
. File_transfer
1= flker o~
< >
i home. html - drophax_integrationfsrc fmainfapp/docract R s flelwn g B s B

In the docroot folder, click on the home . html file. The following code snippet is
present inside the home . html file:

<!DOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.o0org/TR/html4/loose.dtd" >
<html>

<head>

<link rel="stylesheet" type="text/css" href="index.css" />

<meta http-equiv="Content-Type" content="text/html;
charset=UTF-8">

<titles>Insert title here</titles
</head>

<body>
<script type="text/javascript"s>

function processElements ( elements, style)
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for ( var i = 0; i < elements.length; i++){
elements[i] .style.display=style;

function updateOptions (value) {

var hideElements = document.getElementsByClassName ('hidden') ;
var showElements = document.getElementsByClassName (value) ;

processElements (hideElements, 'none');
processElements (showElements, 'block!');

}

</script>
<!--onsubmit="this.action=document.getElementById('op"') .
options [document .getElementById('op') .selectedIndex] .value;"-->
<form action=/in method="post">
Welcome to AttuneInfocom!!! <br /> <br />
Operation: <select id="op" name="op"
onchange="updateOptions (this.options[this.selectedIndex] .value) ;">

<option value="selectoption">--Select Option--</
option>
<option value="createF">Create Folder</options>
<option value="delete">Delete</option>
</select><br /><br />

<div class="hidden upFile createF delete downFile
list getLink" id="dropboxPath"s>Path:<input type="text"
name="dropboxPath" /></div>

<input type="submit" value="Submit"/>
</form>

</body>
</html>
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7. Click on the index. css file. The following is the code snippet in the index. css file:

form {

background: -webkit-gradient (linear, bottom, left 175px,
from (#CCCCCC), to (H#EEEEEE)) ;

background: -moz-linear-gradient (bottom, #CCCCCC, #EEEEEE 175px) ;
margin:auto;

position:relative;

width:350px%;

height :350px;

font-family: Tahoma, Geneva, sans-serif;

font-size: 14px;

font-style: italic;

line-height: 24px;

font-weight: bold;

color: #09C;

text-decoration: none;

-webkit-border-radius: 10px;

-moz-border-radius: 10px;

border-radius: 10px;

padding:10px;

border: 1px solid #999;

border: inset 1lpx solid #333;

-webkit-box-shadow: Opx Opx 8px rgba(0, 0, 0, 0.3);
-moz-box-shadow: Opx Opx 8px rgba(0, 0, 0, 0.3);
box-shadow: 0px Opx 8px rgba(0, 0, 0, 0.3);

}

textarea#feedback {
width:375px;
height:150px;

}

textarea.message {
display:block;

}
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input.button ({

width:100px;
position:absolute;
right:20px;

bottom:20px;

background:#09C;

color:#fff;

font-family: Tahoma, Geneva, sans-serif;
height :30px;
-webkit-border-radius: 15px;
-moz-border-radius: 15px;
border-radius: 15px;

border: 1lp solid #999;

}

input.button:hover ({
background:#fff;

color:#09C;

}

textarea:focus, input:focus {
border: 1lpx solid #09C;

}

img,a {
display:none;

}

#obj {
display:none;

}

.hidden {
display:none;

}
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8. Gotothe dropboxIntegration.mflow file and drag the HTTP Endpoint onto
the canvas. First, you have to authorize that application. To configure the Endpoint,
double-click on it. Enter the port number and the pathname.

% Endpoint Properties

. HTTP (Inbound Endpoint)
R I Endpoint allows Mule application to connect bo web resources through the HTTR ranspart protocal,
This endpoint can also implement security through HTTPS,
—— =
[§ package £ 22 T2 Type Her General ‘Advanced References | HTTP Settings | Documentation g o
= Display ! Filer: To
= Mule Rurikime [Mule Server Display Name: ‘ HTTP ‘
55 srcimainfjava [} Select
[ srcftestfjava Exchange Patterns g Endpoints @
(8 srefmainfresources Cone-way (3)request-response
[ srcjtestresources B e
= Referenced Libraries Basic Settings 9 Database
= = Flows [JEnable HTTPS @ (= Iad
v
1 Dropeox Integration.m Enabling HTTPS will require configuring a HTTPS Connector "
(= mappings rie
Host: ‘ localhost ‘
[Eh 4= sre @ Generic
=52 main Port: | 8051 ] @
=2 app Path: | auth ]
= docraot [ = UC
home. html (55 5capes P
index.css
. B
‘,‘.44 DropBox Integr| syne
mule-app.propg Composite Source
mule-deploy.pr e
(= test Foreath
u mule-project.xml oreac
7= external_webservice ] Message Enricher
o
= file_transfer
i fier - O~
=% Flawref Else Flow
bj hellomule [ Components
- - =
=] bd r.'lttp security_Filker 3 e
S @ .
12 json k= Filkers
& isp . £ Flow Cantral
g B
bd logicfilter L Error Handling
12> nametransfer | =
1= obiect-to-xml L] 5 8 xdoudConnectors
< | > Message Flow | Global Elements | Configuration XML
i o® ] e R u 2k |is B
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9. Drag the Dropbox Cloud Connector onto the canvas. To configure the Connector,
double-click on it, select the configuration reference Dropbox, and select the
operation Authorize.

% Pattern Properties

. Dropbox
i%- 0 Drophox Cloud Connector, The Dropbox Connector will allow to use the Dropbox REST APT, Amost every
operation that can be done via the 4P1 can be done thru this connector.
—— =
[ PackageE 22 T2 Typetier | | [ General  Documentation =] .
= Display ! Filer: To
=i Mule Runtime [Mule Server Display Name: | Authorize |
£ srefmainfiava [y select
GeEneric ~
(# orcitestfjava g4 Endpaints
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10. To create the second flow, drag the HTTP Endpoint onto the canvas. To configure the
Endpoint, double-click on it. Enter the port number and the pathname.

% Endpoint Properties

HTTP (Inbound Endpoint)

D i
i O w0 qenme Endpoint: allows Mule application ko connect to weh resources through the HTTP bransport protocal.
ﬁ | u Mule | This endpoint can also implement security through HTTPS.
=
1% Package £ 122 TypeHir | | general | Advanced | References | HTTP Settings | Documentation = -
= Display ! Filer: To
=i Mule Runtime: [Muls Server Display Name: | HTTP |
55 srcimainfjava [i; select
(% srcftestfjava Exchange Patterns Vé Endpoints
[ srcfmainjresources Oone-way (3 request-response =
[ srcftestiresources 5 Scopss
i Referenced Libraries Basic Settings b1 Components
= (= Flows [JEnable HTTPS @ (5 Transformers
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=i main Port: | 8081 | L Error Handling
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== docroot r Pl
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‘,“.44 DropBox Integr| E’ Dropbox
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b‘J hellarule Mongo DB
= http-security_filter
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e @
=2 json E Objectstore
)
bJ isp . B ravrel
== logicfilker e = ned
12 nametranser v| [EReds
1= obiect-to-xml L] 5 > [ salesterce
| > Message Flow | Global Elements | Configuration XML
P o* (] mulefAowfchaice whenprocessor-chain = e B eRn e 3= |is B

11. After the HTTP Endpoint configuration, you have to add the following line of code:

<http:static-resource-handler resourceBase="${app.home}/docroot"
defaultFile="home.html"></http:static-resource-handler>

Through this handler, you call the home . html page in the docroot folder.

= hellomule 40 </ flows

bJ http-security_Fiter 41= <flow name="HIML" doc:name="JIML "

b‘J]ms 42 <http:inbound-endpoint exchange-patter regquest-response™ host="localkost™
& json e
=358 44 </t lows
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12. To create the third flow, drag the HTTP Endpoint onto the canvas. To configure it,
double-click on the Endpoint. Enter the port number and the pathname.

i il -0
£ | B Mle |
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% Endpoint Properties

HTTP (Inbound Endpoint)
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13. Drag the Body to Parameter Map transformer onto the canvas. There is no need to

configure this Endpoint.

S Mule - dropbox_integration/flows/DropBox Integration.mflow - Mule Studio

File Edit Mavigate Search Project Rum  Window Help

i il -0 I HE @ m [l ‘ ®
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% Coud Connectors 4
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H it
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14. Drag the Logger component onto the canvas. It is used for displaying the log on

the console.

15. Drag the Choice Router onto the canvas; you can configure it later.
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16. Drag the Dropbox Connector onto the canvas. To configure the Connector,
double-click on it. Select the configuration reference name, select the
operation Create folder, and enter the path # [payload['dropboxPath']].

% Pattern Properties

Chapter 10

i il -0

=[S
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Dropbox
Dropbox Cloud Connector. The Dropbox Connector will allow to use the Dropbox REST APT. Almost ewery
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17. Drag the Object to JSON transformer onto the canvas; there is no need to configure
it. This transformer is used to convert an object to the JSON format.
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18. Drag the Dropbox Connector onto the canvas. To configure the Connector,
double-click on it. Select the configuration reference name, select the
operation Delete, and enter the path # [payload['dropboxPath']].
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19. Drag another Object to JSON transformer onto the canvas; there is no need to
configure it. This transformer is used to convert an object to the JSON format.
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Your third flow will look like this:

flov: Processor B 8

—_>—>ﬁ

Create Folder Ohbject to 150N

—)ﬁ_)

Delete CObiject ta 50N

&g > O -E

HTTP Body to Parameter Map Logger Chuoice

efault

Logger

20. This is your authorized flow. You have to first run this flow:

tegration/flows/DropBox Integration.mflow - Mule Studio

File Edit Mavigate Search Project Run Window Help
=k $-0-Q- @G- &S i@l © - x
=
home. bl index.css w DropBox Integration &3 =4
s =
e ' Fier: Ju
LggEn
& « s
(=1
2 g Tre
L Filk
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< | 3
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21. The following flow is your second flow. Once you have authorized an app, you need to

run this flow. This flow will call the home . html page.

Flov: HTML B2

& - =

HTTR http: static-resource-handler

1€

BRRE QB =EEE

In this section, you will see how to deploy the application.

1. To deploy the application code in the Mule server, go to Run As | Mule Application;

the Mule server will deploy your application.
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2. Open a browser and paste the following URL in it: http://localhost:8081/auth.
Once you enter the URL, the page will redirect you to the Dropbox site, and here you
have to click on Allow to provide access to the app.

€« (& ﬁhttps:ffwww.dropbox.comflfoauihfaumorize?oaum_token:B7\/EfymlnonHKBk&oaum_cal\back:htto%SA%ZF%ZFIocthost%SAI;{? (&)

BB Get free space! AzazDesai ¥ =

£ Dropbox

PR

The app MuleESB App would like to
connect with your Dropbox.

@ This app will have accessto your entire Dropbox.
@ Please make sure you trust this app before proceeding,

nedin as azaz_d@yahoo.com. If you meant to connect from

Co [

@ You're currently s
another account, you can sign out

3. Now you can run the second flow, http://localhost:8081/home/. Here
you need to select the operation. Suppose you have selected the Create Folder
operation. You then have to enter the folder name, DropBoxIntegration, in the
Path: textbox.

€« C |9 locahostooo 1home/ o

Welcome to Attunelnfocomi!!

Submit Delete
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4. Once you click on the Submit button, you will see an output, similar to the following
screenshot, in your browser:

« C [ locahost:z08 10 e =

{"revision": 11837, "rev": "ZealO1a00460", "thuwmb_exists": false, "bytes": 0, "modified": "Mon, 29 ipr 2013 06:20:32 +0000",
"path™: "/DropBoxIntegration'’, fis dir": true, "icon": "folder®, "root™: "dropbox", "size": "0 hytes"}

5. Check your Dropbox account. You will see that a folder has been created on your
account named DropBoxIntegration.

€« G & htips:/www.dropbos.com/hiome &l B =

B Get free space! Azaz Desai ¥

- > = -
% Drophox g‘,.ﬁ Dropbox (¢ B8 @@ B Search Dropbox
Q) Photos
Name 4 Kind Maodified
(& sharing Carnera Uploads falder
@ Links
@ ContactsKit falder - &
) Events
Get Started @ DropBoxlntegration folder = &
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Thank you for buying
Mule ESB Cookbook

About Packt Publishing

Packt, pronounced 'packed', published its first book "Mastering phpMyAdmin for Effective MySQL
Management" in April 2004 and subsequently continued to specialize in publishing highly focused
books on specific technologies and solutions.

Our books and publications share the experiences of your fellow IT professionals in adapting and
customizing today's systems, applications, and frameworks. Our solution based books give you the
knowledge and power to customize the software and technologies you're using to get the job done.
Packt books are more specific and less general than the IT books you have seen in the past. Our
unique business model allows us to bring you more focused information, giving you more of what
you need to know, and less of what you don't.

Packt is a modern, yet unique publishing company, which focuses on producing quality, cutting-
edge books for communities of developers, administrators, and newbies alike. For more
information, please visit our website: www . packtpub. com.

About Packt Open Source

In 2010, Packt launched two new brands, Packt Open Source and Packt Enterprise, in order to
continue its focus on specialization. This book is part of the Packt Open Source brand, home

to books published on software built around Open Source licences, and offering information to
anybody from advanced developers to budding web designers. The Open Source brand also runs
Packt's Open Source Royalty Scheme, by which Packt gives a royalty to each Open Source project
about whose software a book is sold.

Writing for Packt

We welcome all inquiries from people who are interested in authoring. Book proposals should

be sent to author@packtpub.com. If your book idea is still at an early stage and you would like to
discuss it first before writing a formal book proposal, contact us; one of our commissioning editors
will get in touch with you.

We're not just looking for published authors; if you have strong technical skills but no writing
experience, our experienced editors can help you develop a writing career, or simply get some
additional reward for your expertise.
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JBoss ESB Beginner's Guide

ISBN: 978-1-84951-658-7 Paperback: 320 pages

A comprehensive, practical guide to developing
service-based applications using the Open Source
JBoss Enterprise Service Bus

1. Develop your own service-based applications,
from simple deployments through to complex
legacy integrations

2. Learn how services can communicate with each
other and the benefits to be gained from loose
coupling

3. Contains clear, practical instructions for service
development, highlighted through the use of
numerous working examples

SOA Made Simple

ISBN: 978-1-84968-416-3 Paperback: 292 pages

Discover the true meaning behind the buzzword that is
'Service Oriented Architecture'

1. Get to grips with clear definitions of 'Service' and
'Architecture' to understand the full SOA picture

2. Read about SOA in simple terms from Oracle ACE
Directors for SOA and Middleware in this book and
e-book

SOA Made Simple

3. Aconcise, no-nonsense guide to demystifying
Service Oriented Architecture

Lonneke Dikmans [.-__.,-“.- K I'] ,;..v-_|._-..-p.v.;E.RS:
Ronald van Luttikhuizen i

Please check www.PacktPub.com for information on our titles
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Drools JBoss Rules 5.X
Developer's Guide
ISBN: 978-1-78216-126-4 Paperback: 338 pages

Define and execute your business rules with Drools

1. Learn the power of Drools as a platform for writing

your business rules
[ T A R R —

2. Integrate Drools into your Java business
Drools JBoss Rules 5.X application using the Spring framework

Developer's Guide

3. Through real-world examples and solutions, you
will be taken from novice to expert

JBoss Weld CDI for Java

Platform
ISBN: 978-1-78216-018-2 Paperback: 122 pages

Learn CDI concepts and develop modern web
applications using JBoss Weld
1. Learn about dependency injection with CDI
JBOSS Weld CD' 2. Install JBoss Weld in your favorite container
evelop your own extension to
for Java Platform 3. Devel ion to CDI
S0 JBose Weld o i 4. Decouple code with CDI events
5

Communicate between CDI beans and AngularJS

Please check www.PacktPub.com for information on our titles
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