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Foreword by Tom Baeyens
      

      Business processes represent the core functions of an organization. If these core functions are implemented inefficiently,
         a company gives its competitors an easy advantage. Business Process Management (BPM) is nothing more than ensuring that an
         organization is run well and remains in good shape. For small companies, a single person might be able to oversee everything
         that is going on and deal with situations as they occur. But when companies grow larger and processes expand, it’s harder
         to maintain control. Work is delegated, people start optimizing their own responsibilities, and an overview can quickly get
         lost. Over the long run, constant monitoring and improving of business processes are what separates good organizations from
         excellent ones.
      

      One aspect of managing business processes is automation. Despite big advancements in software technology in the last decade,
         building custom software to support business processes remains expensive for enterprises.
      

      Traditional BPM Systems (BPMSs) have attempted to simplify the creation of software for monitoring business processes. The
         biggest advantage of BPMSs is that they’re based on flowchart diagrams. Business managers and technical team members can understand
         these diagrams, which helps bring communication of requirements to a new level.
      

      The bottleneck of traditional BPMSs has been flexibility. BPMSs that focus on technical integration with backend systems over
         web services (for example, BPEL) are not suited for business people. And BPMSs that focus on business diagrams are typically
         limited in backend integration and scripting.
      

      This lack of flexibility is why I started building a home-brewed process engine back in 2002. Initially, the goal was to build
         an interpreter for state machines. It was much later that I heard from many developers that they had gone through the same
         initial phase. Originally, my process engine was intended as an internal project for which I was doing Java consulting.
      

      Without expectations and without really knowing what I was getting myself into, I published the project on SourceForge as
         jBPM. My reaction to the first forum post was, “Cool! Someone found my engine!” — and this motivated me to improve. Many more
         forum posts kept me going until JBoss came along and asked me to develop it further.
      

      After the Business Process Model and Notation (BPMN) standard was introduced, we realized that it would be crucial to have
         an Apache-licensed implementation of BPMN. jBPM’s LGPL could pose a problem for mass adoption. At the same time, Alfresco
         needed an Apache-based BPMN engine, so the company hired me, and that is how Activiti was born. Because of the different licenses,
         we couldn’t use any of the jBPM code, so we had to write it from scratch at Alfresco: but this became an opportunity to revisit
         all the key architectural decisions that had been made before.
      

      During the evolution of jBPM, leading up to Activiti, I took a new approach to the old problem. Initially, the focus was on
         state machines, but eventually we constructed an engine to match the way business people and developers collaborate. We designed
         the engine in such a way that it would allow business people to define the graphical flow of the process and, at the same
         time, give developers the opportunity to bind program logic inside the process flows. In addition, the engine was lightweight
         and integrated easily into any Java environment. The result was what we call embeddable BPM.
      

      BPMN is a recent standard that has emerged from a long list of predecessors in the BPM space. It describes the shapes and
         connections for drawing business-process diagrams as well as their meanings and file formats. BPMN is different because of
         its clear focus on the business side and process modeling, whereas earlier standards focused more on the technical aspects.
      

      In this book, Tijs has included concrete instructions for developers, technical managers, and business analysts to start building
         BPMN process solutions with Activiti. The book includes a comprehensive overview of the Activiti framework, the Activiti Engine,
         and BPMN. But Tijs goes beyond the basics and describes how to integrate these with a rule engine and web-based services.
      

      The reader will get a thorough understanding of BPM technology as it is applied in today’s enterprise environments. This is
         definitely the most practical guide to BPMN using Activiti as the engine.
      

      TOM BAEYENS

      ACTIVITI AND JBPM FOUNDER

      CHIEF BPM ARCHITECT, ALFRESCO

      



Foreword by Joram Barrez
      

      
         A picture is worth a thousand words

      

      I believe this is a saying that exists in every culture around the world. And, truly, our minds are impressive image-processing
         machines, spotting structure and anomalies in a fraction of a second. Yet we tend to base much of our daily communication,
         both personal and professional, on the written word.
      

      As software developers, we live in the most interesting of times, with the World Wide Web, the mobile (r)evolution, and the
         movement to the cloud with a clear focus on consumers. Yet the building process of that software remains complex—we produce
         pages and pages of lengthy documents to describe what we would like to see emerge from that ocean of zeroes and ones.
      

      What if there were a way to improve this situation? As it happens, improving this situation is the main goal of those who
         are involved with BPM.
      

      I started my career as a typical Java developer, a generalist doing tids and tads of everything involving Java. One day, out
         of the blue, I was assigned to a jBPM project. At that point, I had never heard of BPM or anything close to it. Long story
         short: I fell in love. I devoted my days, nights, and weekends to understanding the inner workings of the engine. Open source
         is a powerful potion, and I drank it. The community was hard to please (I got an “rtfm” on my first post) but responsive to
         those who were willing to learn and to share their knowledge.
      

      It was, as the French would say, a coup de foudre (love at first sight). I worked on BPM projects coding during the day, and I lurked on the forums at night. And then it happened.
         About a year after my first encounter with BPM, I met Tom Baeyens, the project lead of jBPM at the time, at a seminar where
         we both were speakers. We connected immediately as fellow geeks. A year later, I joined his team at JBoss and followed him
         subsequently to help build Activiti at Alfresco.
      

      Why the switch? The answer is simple. There was no room for an Apache-licensed engine at JBoss at that time, but we knew that
         an Apache license was crucial due to the advent of the BPMN 2.0 standard. If we weren’t going to do it, someone else would.
      

      Putting all our experiences together—what worked, what didn’t work, and what rocked—we started to build a BPMN 2.0 engine
         at the beginning of 2010, an engine that would do exactly what I started my story with: improve communication between those
         who need software solutions and those who build software by using flowchart-like diagrams. Expressing how your business works
         with diagrams is hard, but it is worth the effort. Visualization is a powerful tool and, in the past, I often saw clients
         change their way of working after seeing how the different steps connected. The BPMN 2.0 standard is of great value here.
         It may seem simplistic, but by defining how certain shapes have specific meanings, not only can you visualize your workflows,
         you can find others in the industry who speak the same language. The fact that version 2.0 also includes execution semantics
         adds the next level of power: not only do the diagrams become standardized, but now you can switch the engine that’s executing
         the diagrams with any BPMN 2.0–compliant engine—not that there is any reason to switch from Activiti, of course!
      

      As a Java developer, I used to loathe BPM suites—big black boxes that cost tons of money to produce pictures. Every sane developer
         understands that pictures will never make it into stable, performant software. That is why you will love Activiti: it is built
         with benefits for business users in mind, without forgetting the developers. All the code is open source—if something bothers
         you or isn’t clear, you can join our discussions on the forum. Activiti in its simplest form is a library, a JAR, one among
         many, embeddable in every Java project, be it EE, Spring, or OSGi. With Activiti, you write unit tests just as you are used
         to doing. But instead of testing code, you are testing processes—based on diagrams that you and the business people discussed
         and understood—enriched with Java code to make them do exactly what you want them to do. Then you integrate them with other
         components exactly as you envisioned.
      

      I touch only briefly here on the benefits of BPM and the power of Activiti. Tijs does an outstanding job of covering every
         facet of Activiti in great detail, and I’m excited and thankful that he put so much time into this book project. Software
         and open source frameworks in general rise or fall with the available documentation, and it’s my belief that this is a superb
         book that provides much-needed, detailed information. There currently is no better source of knowledge on Activiti and BPMN
         2.0. Period.
      

      Think about it: processes are all around us. Without processes, a company wouldn’t exist or, at least, it wouldn’t make money
         for long. Every company needs processes to fulfill its goals. And in this quickly changing world, opportunities exist everywhere,
         from mobile integration in the workflow to massive cloud services orchestrations. It’s up to you to grab them.
      

      JORAM BARREZ

      COFOUNDER OF ACTIVITI

      CORE ACTIVITI DEVELOPER, ALFRESCO

      



Preface
      

      Writing this book was a life-changer for me. After I wrote Open Source ESBs in Action for Manning a few years ago, I focused on my daily job for some time, working with open source enterprise integration frameworks
         like Mule, Camel, ServiceMix, and Spring Integration. My work, over time, drove me to designing and developing processes and
         BPM, and I started using jBPM and WebSphere Process Server. Then I learned that the founder of the jBPM project, Tom Baeyens,
         was leaving JBoss to work on a new open source project, which was in stealth mode at that time (early 2010). When the first
         alpha version of Activiti was released, I told myself I had to contribute to that project, one way or another.
      

      A piece that was missing in the first stages of the Activiti project was an Eclipse plug-in. I had some email conversations
         with Tom about contributing the plug-in to Activiti. We met and he told me that his goal was to disrupt the process engine
         space with the Activiti project. My enthusiasm grew even more and I offered my time to start working on a first version of
         the Activiti Designer. Together with my former colleagues, Tiese Barrell, Yvo Swillens, and Ron van Liempd, we were able to
         deliver a first version within a couple of months.
      

      As we became part of the Activiti developer community, my hands were itching to start writing a book about Activiti. I felt
         that a great open source process engine would need a detailed book to describe all the possibilities and potential it offers.
         Manning was eager to publish a book about Activiti, and, together with Ron, we started writing in the autumn of 2010. We had
         a hard time keeping up with the frequent releases and the new functionality that kept on coming. But, it also was a lot of
         fun to be able to write about a new functionality that was just (or about to be) released.
      

      After a few meet-ups with the Activiti developer community and a couple of nice dinners with the Activiti team, we began discussing
         the possibility of my joining Alfresco to work on Activiti. In May 2011, I accepted the offer and was able to begin working
         on Activiti full-time.
      

      In the meantime, the writing of this book fell a little behind schedule. There was so much interesting work to be done developing
         the Activiti Designer, working on the Activiti Engine, and starting in a new job, that time caught up with me. After I had
         settled in a bit, I took up the writing task again and began working on the remaining chapters.
      

      So here I am, at the end of the process. I’ve switched from being a consultant to an open source software engineer, and I’m
         close to completing my second book. And, just like with my previous book, I have a new family addition coinciding with the
         book’s release. I hope you will enjoy reading this book as much as I loved writing it!
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About this Book
      

      Activiti is an open source Business Processing Model and Notation (BPMN) 2.0 process engine framework that provides an environment
         for running your business and technical processes. It’s a project funded by Alfresco and established by jBPM founder Tom Baeyens.
         Activiti provides much more functionality than simply running BPMN 2.0 processes in a rock-solid way. It provides a web-based
         modeling tool for business analysts, an Eclipse plug-in for developers, and a web application to work with and manage the
         processes. In addition, Activiti community members, including SpringSource, FuseSource, MuleSoft, and camunda, have implemented
         further functionality like full Spring integration, an OSGi bundle, Mule and Camel integration, and a CDI module.
      

      This book is written by one of the Activiti core developers and the lead developer of the Activiti Designer component. It
         contains loads of examples to help you understand the BPMN 2.0 language and how to work with all the extensions Activiti provides.
         In the final chapters, the book goes beyond Activiti’s core functionality and shows how to do CMIS communication from a process
         definition and how to implement a business activity monitoring environment using the open source Esper framework.
      

      You should not expect to find examples of all the nitty-gritty details of the BPMN 2.0 specification. Instead, the focus is
         on Activiti-supported elements and the most common use cases for developing process definitions.
      

      You also won’t find in-depth discussions of the business side of BPM. Many other books focus on the business perspectives
         of BPM; this book focuses on the technical aspects of BPM, mostly on BPMN 2.0 and Activiti.
      

      
Who should read this book?
      

      This book is written for everyone who’s interested in learning about Activiti. In addition, it’s a great way to learn about
         BPMN 2.0 from a practical perspective. Every developer, process designer and analyst, or architect will benefit from the information
         and examples provided to learn about the basics and details of the Activiti framework. With the technical perspective offered
         in this book, you shouldn’t be afraid of the Java and XML code listings.
      

      
Roadmap
      

      The book has 14 chapters divided into 4 parts:

      

      
	
Part 1 Introducing BPMN 2.0 and Activiti
         

         	
Part 2 Implementing BPMN 2.0 processes with Activiti
         

         	
Part 3 Enhancing BPMN 2.0 processes
         

         	
Part 4 Managing BPMN 2.0 processes
         

      

There are also two appendixes. Appendix A explains how to work with the source code examples, and appendix B covers elements supported by Activiti BPMN 2.0.
      

      Part 1 shows you how to get started with the Activiti framework and explains the background of the BPMN 2.0 standard. You are introduced
         to the different components of the Activiti framework and developing with the Activiti API.
      

      Chapter 1 introduces the Activiti framework and shows you how to set up the Activiti default environment. At the end of the chapter,
         you implement your first simple BPMN 2.0 process definition and test it with a simple JUnit test.
      

      Chapter 2 provides a short introduction to Business Process Management. Here, you’ll learn about the background of the BPMN 2.0 standard,
         compared with other standards like WS-BPEL. Finally, you are introduced to core BPMN 2.0 elements.
      

      Chapter 3 provides an overview of all the components of the Activiti framework, including the Activiti Modeler, Activiti Designer,
         Activiti Explorer, and the camunda fox cycle. Using a simple process example, we walk through the components and you’ll learn
         how to model, design, and deploy a BPMN 2.0 process definition.
      

      Chapter 4 gives an overview of the Activiti API, starting with short code examples illustrating the main Activiti interfaces. Then,
         you’ll learn how to implement Java logic in a BPMN 2.0 process definition and how to work with Spring beans.
      

      In part 2, we shift the focus from understanding the Activiti framework and BPMN 2.0 to using them to develop process definitions.
         We discuss and use most of the supported BPMN 2.0 elements and talk about important topics like error handling and deploying
         process definitions to an Activiti Engine. In the final chapter, we explore additional modules provided by the Activiti framework,
         such as CDI and OSGi.
      

      Chapter 5 shows how to implement a full-blown process definition using Activiti. We explore the workflow and form capabilities of the
         Activiti Engine and you’ll learn how to use an email task to send emails during process execution.
      

      Chapter 6 introduces a number of advanced BPMN 2.0 constructs and Activiti extensions. You’ll learn about multiple execution paths
         using the parallel gateway and how to structure larger process definitions using standalone or embedded subprocesses. You
         also are introduced to the JPA and listener Activiti extensions.
      

      Chapter 7 describes ways to deal with error handling in BPMN 2.0 processes. You can use the standard error end event and boundary error
         event or implement an approach using Java exceptions and multiple outgoing sequence flows.
      

      Chapter 8 talks about ways to deploy the Activiti Engine in your environment. You can choose an embedded approach, using only Activiti
         JARs, or go for a standalone approach using the Activiti REST API. At the end of chapter, you’ll also learn how to implement
         an additional REST service when necessary.
      

      Chapter 9 shows how to make use of the Activiti OSGi bundle and the CDI module. With the OSGi bundle, you can deploy Activiti on an
         OSGi container like Apache Karaf and take advantage of the flexibility offered by that platform. The Activiti CDI module provides
         integration with the Contexts and Dependency Injection JEE framework. You can use handy annotations to quickly build a JSF
         process and workflow application.
      

      In part 3, we focus on more advanced features and extensions to the Activiti framework. In the previous two parts, we looked at the
         basic functionality of Activiti and BPMN 2.0, so now it’s time to step up and talk about advanced ways of using Activiti.
         We integrate Activiti with the Drools rule engine, the Alfresco document management system, Mule and Camel for external communication,
         and Esper for business activity monitoring.
      

      Chapter 10 discusses advanced workflow features with subtasks, task delegation, and the four-eye principle workflow pattern. We also
         show how to use an LDAP server for identity management and how to use the BPMN 2.0 multi-instance construct. And, finally,
         we look at how to implement additional form types and go for an external form-rendering approach.
      

      Chapter 11 shows how you can communicate with external services and applications to execute business logic that is necessary during
         process execution. With the Activiti Mule and Camel modules, it’s simple to use the powerful features these frameworks provide
         to implement all kinds of communication logic.
      

      Chapter 12 provides a detailed overview of how to use the Drools rule engine with Activiti business rule tasks. We start with an introduction
         to the Drools framework and implement a couple of rule examples. After you implement a process definition containing two business
         rule tasks, you’ll learn how to implement a Vaadin web application where you can change deployed rules in real time.
      

      Chapter 13 shows how Activiti is used in the open source Alfresco product and how you can use the CMIS standard (with Apache Chemistry)
         to communicate with Alfresco from a process definition.
      

      Chapter 14 introduces business activity monitoring with Activiti using the open source Esper framework. You’ll learn how to fire events
         to Esper using Activiti listeners and how to implement eventing logic in Esper to combine events into useful management information.
         Finally, you’ll see how you can implement a simple Vaadin dashboard to monitor business processes running on the Activiti
         Engine.
      

      In part 4, we leave behind the development of process definitions and focus on running process definitions on the Activiti Engine in
         a production environment. This part consists of one chapter.
      

      Chapter 15 discusses important topics that are needed to run processes on the Activiti Engine successfully. First, we look at the database
         model of the Activiti Engine in detail, and then we move on to dealing with process versioning. Then, you’ll see how jobs
         are handled in the Activiti Engine using the asynchronous job executor implementation. And, finally, you’ll learn how you
         can extend the Activiti Explorer with additional management functionality, like a report of all running and completed process
         instances.
      

      Appendix A provides an overview of all the projects you’ll find in the book’s source code. Pointers are given on where each project
         is used in which chapter of the book. Appendix B provides a detailed overview of the BPMN 2.0 elements supported by the Activiti Engine.
      

      
Code conventions and downloads
      

      Source code in listings or in text appears in a fixed-width font like this to separate it from ordinary text. Code annotations accompany many of the listings, highlighting important concepts. In some
         cases, numbered cueballs link to additional explanations that follow the listing.
      

      There are many code examples in this book. The process definitions are described using XML code that shows the BPMN 2.0 XML
         elements. The process logic, like Java service tasks and listeners, is implemented in Java.
      

      The source code for the book is divided into a number of projects. The bpmn-examples project contains the most example code and the other projects are used to implement special artifacts like web applications.
         For a full description of the source code projects, please refer to appendix A.
      

      Source code for the examples in this book can be downloaded from the publisher’s website at www.manning.com/ActivitiinAction. There’s also a special website devoted to this book at www.bpmnwithactiviti.org.
      

      
Author Online
      

      Purchase of Activiti in Action includes free access to a private web forum run by Manning Publications where you can make comments about the book, ask technical
         questions, and receive help from the author and from other users. To access the forum and subscribe to it, point your web
         browser to www.manning.com/ActivitiinAction. This page provides information on how to get on the forum once you’re registered, what kind of help is available, and the
         rules of conduct on the forum.
      

      Manning’s commitment to our readers is to provide a venue where a meaningful dialog between individual readers and between
         readers and the author can take place. It’s not a commitment to any specific amount of participation on the part of the author,
         whose contribution to the forum remains voluntary (and unpaid). We suggest you try asking the author some challenging questions
         lest his interest stray!
      

      The Author Online forum and the archives of previous discussions will be accessible from the publisher’s website as long as
         the book is in print.
      

      
About the author
      

      Tijs Rademakers is a senior software engineer at Alfresco, where he is a member of the Activiti core development team. He
         is an Activiti committer to the Activiti Engine and lead developer for the Activiti Eclipse Designer. Tijs is coauthor of
         Open Source ESBs in Action (Manning, 2008) and has over 10 years of software engineering experience, with a focus on open source BPM and enterprise
         integration frameworks. He lives in Valkenswaard in the Netherlands with his girlfriend and two children.
      

      



About the Cover Illustration
      

      The figure on the cover of Activiti in Action is captioned “Member of the Eastern Goths,” also known as the Ostrogoths, an ancient Germanic tribe that in the late fifth
         century AD established a large kingdom in Italy. Their descendants still live in northern Italy today. This illustration is
         taken from a recent reprint of Balthasar Hacquet’s Images and Descriptions of Southwestern and Eastern Wenda, Illyrians, and Slavs published by the Ethnographic Museum in Split, Croatia, in 2008. Hacquet (1739–1815) was an Austrian physician and scientist
         who spent many years studying the botany, geology, and ethnography of many parts of the Austrian Empire, as well as the Veneto,
         the Julian Alps, and the western Balkans, inhabited in the past by peoples of many different tribes and nationalities. Hand
         drawn illustrations accompany the many scientific papers and books that Hacquet published.
      

      The rich diversity of the drawings in Hacquet’s publications speaks vividly of the uniqueness and individuality of Alpine
         and Balkan regions just 200 years ago. This was a time when the dress codes of two villages separated by a few miles identified
         people uniquely as belonging to one or the other, and when members of an ethnic tribe, social class, or trade could be easily
         distinguished by what they were wearing. Dress codes have changed since then and the diversity by region, so rich at the time,
         has faded away. It is now often hard to tell the inhabitant of one continent from another and today’s inhabitants of the picturesque
         towns and villages in the Italian Alps are not readily distinguishable from residents of other parts of Europe.
      

      We at Manning celebrate the inventiveness, the initiative, and the fun of the computer business with book covers based on
         costumes from two centuries ago brought back to life by illustrations such as this one.
      

      


Part 1. Introducing BPMN 2.0 and Activiti
      

      This first part of the book provides an introduction to the Activiti framework and the background about the BPMN 2.0 standard.
         In chapter 1, we’ll cover how to set up an Activiti environment, starting with the download of the Activiti framework. In chapter 2, you’ll be introduced to the main elements of the BPMN 2.0 standard in order to create process definitions. Chapter 3 offers an overview of the Activiti framework’s main components, including the Activiti Designer and Explorer. Finally, in
         chapter 4, we’ll discuss the Activiti API with several short code examples.
      

      


Chapter 1. Introducing the Activiti framework
      

      This chapter covers

      

      
	Introduction to Activiti
         

         	Installing the Activiti framework
         

         	Implementing a BPMN 2.0 process
         

      

Every day, your actions are part of different processes. For example, when you order a book in an online bookstore, a process
         is executed to get the book paid for, packaged, and shipped to you. When you need to renew your driver’s license, the renewal
         process often requires a new photograph as input. Activiti provides an open source framework to design, implement, and run
         processes. Organizations can use Activiti to implement their business processes without the need for expensive software licenses.
      

      This chapter will get you up and running with Activiti in 30 minutes. First, we’ll take a look at the different components
         of the Activiti tool stack, including a Modeler, Designer, and a REST web application. Then, we’ll discuss the history of
         the Activiti framework and compare its functionality with its main competitors, jBPM and BonitaSoft.
      

      Before we dive into code examples in section 1.4, we’ll first make sure the Activiti framework is installed correctly. At the end of this chapter, you’ll have a running Activiti
         environment and a deployable example.
      

      First, let’s look at Activiti’s tool stack and its different components, including the modeling environment, the engine, and
         the runtime explorer application.
      

      
1.1. The Activiti tool stack
      

      The core component of the Activiti framework is the process engine. The process engine provides the core capabilities to execute
         Business Process Model and Notation (BPMN) 2.0 processes and create new workflow tasks, among other things. You can find the
         BPMN specification and lots of examples at www.bpmn.org, and we’ll go into more detail about BPMN in chapter 2. The Activiti project contains a couple of tools in addition to the Activiti Engine. Figure 1.1 shows an overview of the full Activiti tool stack.
      

      Figure 1.1. An overview of the Activiti tool stack: in the center, the Activiti process engine, and on the right and left sides, the accompanying
         modeling, design, and management tools. The grayed-out components are add-ons to the core Activiti framework.
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      Let’s quickly walk through the different components listed in figure 1.1. With the Activiti Modeler, business and information analysts are capable of modeling a BPMN 2.0-compliant business process
         in a web browser. This means that business processes can easily be shared—no client software is needed before you can start
         modeling. The Activiti designer is an Eclipse-based plugin, which enables a developer to enhance the modeled business process
         into a BPMN 2.0 process that can be executed on the Activiti process engine. You can also run unit tests, add Java logic,
         and create deployment artifacts with the Activiti Designer.
      

      In addition to the design tools, Activiti provides a number of supporting tools. With Activiti Explorer, you can get an overview
         of deployed processes and even dive into the database tables underneath the Activiti process engine. You can also use Activiti
         Explorer to interact with the deployed business processes. For example, you can get a list of tasks that are already assigned
         to you. You can also start a new process instance and look at the status of that newly created process instance in a graphical
         diagram.
      

      Finally, there’s the Activiti REST component, which provides a web application that starts the Activiti process engine when
         the web application is started. In addition, it offers a REST API that enables you to communicate remotely with the Activiti
         Engine.
      

      The different components are summarized in table 1.1.
      

      Table 1.1. An overview of the different components of the Activiti tool stack
      

      





	
                  Component name

               
               	
                  Short description

               
            



	Activiti Engine
               	The core component of the Activiti tool stack that performs the process engine functions, such as executing BPMN 2.0 business
                  processes and creating workflow tasks.
               
            


	Activiti Modeler
               	A web-based modeling environment for creating BPMN 2.0-compliant business process diagrams. This component is donated by Signavio,
                  which also provides a commercial modeling tool, named the Signavio Process Editor.
               
            


	Activiti Designer
               	An Eclipse plugin that can be used to design BPMN 2.0-compliant business processes with the addition of Activiti extensions,
                  such as a Java service task and execution listeners. You can also unit test processes, import BPMN 2.0 processes, and create
                  deployment artifacts.
               
            


	Activiti Explorer
               	A web application that can be used for a wide range of functions in conjunction with the Activiti Engine. You can, for example,
                  start new process instances and get a list of tasks assigned to you. In addition, you can perform simple process management
                  tasks, like deploying new processes and retrieving the process instance status.
               
            


	Activiti REST
               	A web application that provides a REST interface on top of the Activiti Engine. In the default installation (see section 1.1.3),
                  the Activiti REST application is the entry point to the Activiti Engine.
               
            




You can’t start developing without a clear understanding of the Activiti framework and the architecture that’s built around
         a state machine. Let’s take a closer look at the history of the Activiti framework and discuss the Activiti Engine in more
         detail.
      

      
1.2. Getting to know Activiti
      

      When you start working with a new framework, it’s always good to know some project background and have an understanding of
         the main components. In this section, we’ll be looking at exactly that.
      

      1.2.1. A little bit of history
      

      The Activiti project was started in 2010 by Tom Baeyens and Joram Barrez, the former founder and the core developer of jBPM
         (JBoss BPM), respectively. The goal of the Activiti project is to build a rock-solid open source BPMN 2.0 process engine.
         In the next chapter, we’ll talk in detail about the BPMN 2.0 specification, but in this chapter we’ll focus on the Activiti
         framework itself and getting it installed and up and running with simple examples.
      

      Activiti is funded by Alfresco (known for its open source document management system of the same name; see www.alfresco.com and chapter 13 for more details), but Activiti acts as an independent, open source project. Alfresco uses a process engine to support features such as a review and approval process for documents, which means that the document has to be approved by
         one user or a group of users. For this kind of functionality, Activiti is integrated into the Alfresco system to provide the
         necessary process and workflow engine capabilities.
      

       




	
            



Note

      jBPM was used in the past instead of Activiti to provide this process and workflow functionality. jBPM is still included in
         Alfresco, but it may be deprecated at some point in time.
      

      


	
            



 

Besides running the Activiti process engine in Alfresco, Activiti is built to run standalone or embedded in any other system.
         In this book, we’ll focus on running Activiti outside the Alfresco environment, but we’ll discuss the integration opportunities
         between Activiti and Alfresco in detail in chapter 13.
      

      In 2010, the Activiti project started off quickly and succeeded in producing monthly (!) releases of the framework. In December
         2010, the first stable and production-ready release (5.0) was made available. The Activiti developer community, including
         companies like SpringSource, FuseSource, and Mulesoft, has since been able to develop new functionality on a frequent basis.
         In this book, we’ll explore this contributed functionality, such as the Spring integration (chapter 4) and the Mule and Apache Camel integration (chapter 11).
      

      But first things first. What can you do with a process engine? Why should you use the Activiti framework? Let’s discuss the
         core component, the Activiti Engine.
      

      1.2.2. The basics of the Activiti Engine
      

      Activiti is a BPMN 2.0 process-engine framework that implements the BPMN 2.0 specification. It’s able to deploy process definitions,
         start new process instances, execute user tasks, and perform other BPMN 2.0 functions, which we’ll discuss throughout this
         book.
      

      But at its core, the Activiti Engine is a state machine. A BPMN 2.0 process definition consists of elements like events, tasks,
         and gateways that are wired together via sequence flows (think of arrows). When such a process definition is deployed on the
         process engine and a new process instance is started, the BPMN 2.0 elements are executed one by one. This process execution
         is similar to a state machine, where there’s an active state and, based on conditions, the state execution progresses to another
         state via transitions (think again of arrows). Let’s look at an abstract figure of a state machine and see how it’s implemented
         in the Activiti Engine (figure 1.2).
      

      Figure 1.2. An abstract overview of a state machine and how it’s implemented in the Activiti Engine. States have leaving and arriving
         transitions and can be nested. In addition, they contain logic implemented with the ActivityBehavior interface.
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      In the Activiti Engine, most BPMN 2.0 elements are implemented as a state. They’re connected with leaving and arriving transitions,
         which are called sequence flows in BPMN 2.0. Every state or corresponding BPMN 2.0 element can have attached a piece of logic
         that will be executed when the process instance enters the state. In figure 1.2, you can also look up the interface and implementing class that are used in the Activiti Engine. As you can see, the logic
         interface ActivityBehavior is implemented by a lot of classes. That’s because the logic of a BPMN 2.0 element is implemented there.
      

      When you see a complex BPMN 2.0 example later on in the book, remember that, in essence, it’s a rather simple state machine.
         Now let’s look at a couple other open source process engines that offer functionality similar to Activiti, and also consider
         the differences.
      

      1.2.3. Knowing the competitors
      

      When you’re interested in an open source process engine like Activiti, it’s always good to know a little bit more about the
         competing open source frameworks. Because the main developers of Activiti were previously involved with the JBoss BPM or jBPM
         framework, there’s also some controversy surrounding this discussion. It’s obvious that jBPM and Activiti share a lot of the
         same architectural principles, but there are also many differences. We’ll only discuss the two main open source competitors
         of Activiti:
      

      

      
	
JBoss BPM or jBPM— An open source process engine that first supported the custom jPDL process language, but, because version 5.0 supports BPMN
            2.0, the jBPM project has merged with the JBoss Drools project (an open source business-rule management framework) and replaced
            Drools Flow as the rule flow language for the Drools framework.
         

         	
BonitaSoft— An open source process engine that provides support for the BPMN 2.0 process language. The main differentiators of BonitaSoft
            are the large set of supported elements and the integrated development environment.
         

      

Let’s discuss the similarities and differences between Activiti and its two competitors in a bit more detail.

      
Activiti and jBPM
      

      Activiti and jBPM have a lot in common: they’re both developer-oriented process engine frameworks built around the concept
         of a state machine (see section 1.2.2). Because jBPM 5 also implements the BPMN 2.0 specification, a lot of similar functionality can be found. But there are a number
         of differences that are important to mention; see table 1.2.
      

      Table 1.2. Main differences between Activiti and jBPM
      

      






	
                  Description

               
               	
                  Activiti

               
               	
                  jBPM

               
            



	Community members
               	Activiti has a base team consisting of Alfresco employees. In addition, companies like SpringSource, FuseSource, and MuleSoft
                  provide resources on specific components. There are also individual open source developers committing to the Activiti project.
               
               	jBPM has a base team of JBoss employees. In addition, there are individual committers.
            


	Spring support
               	Activiti has native Spring support, which makes it easy to use Spring beans in your processes and to use Spring for JPA and
                  transaction management.
               
               	jBPM has no native Spring support, but you can use Spring with additional development effort.
            


	Business rules support
               	Activiti provides a basic integration with the Drools rule engine to support the BPMN 2.0 business rule task.
               	jBPM and Drools are integrated on a project level, so there’s native integration with Drools on various levels.
            


	Additional tools
               	Activiti provides modeler (Oryx) and designer (Eclipse) tools to model new process definitions. The main differentiator is
                  the Activiti Explorer, which provides an easy-to-use web interface to start new processes, work with tasks and forms, and
                  manage running processes. In addition, it provides ad hoc task support and collaboration functionality.
               
               	jBPM also provides a modeler based on the Oryx project and a Eclipse designer. With a web application, you can start new process
                  instances and work with tasks. The form support is limited.
               
            


	Project
               	Activiti has a strong developer and user community with a solid release schedule of two months. Its main components are the
                  Engine, Designer, Explorer, and REST application.
               
               	jBPM has a strong developer and user community. The release schedule isn’t crystal clear, and some releases have been postponed
                  a couple of times. The Designer application is (at the moment of writing) still based on Drools Flow, and the promised new
                  Eclipse plugin keeps getting postponed.
               
            




It’s always difficult to compare two open source frameworks objectively, and this book is about Activiti. This book by no
         means presents the only perspective on the differences between the frameworks, but it identifies a number of differences that
         you can consider when making a choice between them.
      

      Next up is the comparison between Activiti and BonitaSoft.

      
Activiti and BonitaSoft
      

      BonitaSoft is the company behind Bonita Open Solution, an open source BPM product. There are a number of differences between
         Activiti and BonitaSoft:
      

      

      
	
Activiti is developer-focused and provides an easy-to-use Java API to communicate with the Activiti Engine. BonitaSoft provides
            a tool-based solution where you can click and drag your process definition and forms.
         

         	With Activiti, you’re in control of every bit of the code you write. With Bonita-Soft, the code is often generated from the
            developer tool.
         

         	BonitaSoft provides a large set of connectivity options to a wide range of third-party products. This means it’s easy to configure
            a task in the developer tool to connect to SAP or query a particular database table. With Activiti, the connectivity options
            are also very broad (due to the integration with Mule and Camel), but they’re more developer focused.
         

      

Although both frameworks focus on supporting the BPMN 2.0 specification and offering a process engine, they take different
         implementation angles. BonitaSoft provides a development tool where you can draw your processes and configure and deploy them
         without needing to write one line of code. This means that you aren’t in control of the process solution you’re developing.
         Activiti provides an easy-to-use Java API that will need some coding, but, in the end, you can easily embed it into an application
         or run it on every platform you’d like.
      

      As you can see, Activiti is not the only open source process engine capable of running BPMN 2.0 process models, but it’s definitely
         a flexible and powerful option, and one that we’ll discuss in detail in this book. Now that you know the different components
         of Activiti, let’s get the framework installed on your development machine.
      

      
1.3. Installing the Activiti framework
      

      The first thing you have to do is point your web browser to the Activiti website at www.activiti.org. You’ll be guided to the latest release of Activiti via the download button. Download the latest version and unpack the distribution
         to a logical folder, such as
      

      C:\activiti (Windows)
/usr/local/activiti (Linux or Mac OS)

      This isn’t the beginning of a long and complex installation procedure—with Activiti, there’s a setup directory that contains
         an Ant build file that installs the Activiti framework. The directory structure of the distribution is shown in figure 1.3.
      

      Figure 1.3. The directory structure of the Activiti distribution with the setup directory and the Ant build.xml file as the main parts
         for the installation procedure.
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      Before you go further with the installation procedure, make sure that you’ve installed a Java 5 SDK or higher, pointed the
         JAVA_HOME environment variable to the Java installation directory, and installed a current version (1.8.x or higher) of Ant (http://ant.apache.org). Shortcuts to the Java SDK and the Ant framework are also provided on the Activiti download page.
      

      The last thing to confirm is that you have an internet connection available without a proxy, because the Ant build file will
         download additional packages. If you’re behind a proxy, make sure you’ve configured the Ant build to use that proxy (more
         info can be found at http://ant.apache.org/manual/proxy.html).
      

      When you open a terminal or command prompt and go to the setup directory shown in figure 1.3, you only have to run the ant command (or ant demo.start). This will kick off the Activiti installation process, which will look for a build.xml file in the setup directory. The
         installation performs the following steps:
      

      

      
         1.  An H2 database is installed to /apps/h2, and the H2 database is started on port 9092.
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