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Preface
      

      Welcome to Agile ALM. This book has three main goals. The first is to describe Agile Application Lifecycle Management (ALM) in practical terms
         and to provide a plan for rolling out Agile strategies and best-of-breed tools. The second purpose is to explain how to create
         ALM toolboxes based on standard tools used in advanced, real-world cases. The third goal is to give you some guidance on how
         to choose the best tools, use them correctly, and integrate them while applying Agile strategies. These three goals are the
         focus of this book.
      

      In these pages, I have tried to present all the information you’ll need to implement Agile ALM. I hope the book will also
         help you understand and put into practice the “tool chains” needed for automating builds, tests, and continuous integration
         for your applications, so you’ll be able to deliver quality applications without wasting time on repetitive tasks or hunting
         for the right set of strategies and tools.
      

      The book starts with an overview of Agile ALM and then takes you deeper into the details. First, we’ll look at toolsets at
         a higher level and then dive into the essentials you’ll need in order to achieve success. It’s worth noting that while some
         version-specific information is bound to change over time, the overall approach of this book will remain relevant, even as
         tools and strategies mature and evolve. The tool explanations are timeless because they focus on basic concepts and how to
         use the tools, rather than on details that will change from version to version.
      

      You will learn how to integrate tools that are effective and flexible enough to accompany the entire development process and
         yet, can be arranged seamlessly in an open architecture. You will also learn how to look at the tool infrastructure as a mash-up
         so you can change and replace individual facets on the fly. The tools discussed in the book are free for the most part. In
         rare cases, where no free tool is available to achieve a specific task, or when the paid alternatives have worthwhile features,
         I’ll introduce commercial tools. Still, most of the products described in the book are moderately priced.
      

      Although ALM strives to be language-agnostic, the tools we’ll look at in the book are Java-focused, for two reasons. First,
         Java engineers represent the largest target audience of this book. Second, as in most heterogeneous system environments, you
         will find one leading system that integrates subsystems. Java is one of the leading, if not the leading language and platform to influence other platforms (like .NET).
      

      This book serves as a bridge between new innovative approaches to development like Scrum, BDD, and Scala and more traditional
         approaches, such as bridging the abstract Scrum template to traditional functional and technical release management, or to
         continuous integration with Scala and Cobol. This book doesn’t promote any one set of solutions. Rather, it serves as an explanation
         and a reality check for different technologies; this can be useful to more conservative companies and adopters.
      

      I have tried to find a balance between high-level management overviews (along with basic explanations) and technical details
         (with many hands-on examples). I hope that this combination will succeed in making this book a comprehensive “one-stop shop”
         for you.
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About this Book
      

      This book is divided into four parts. Part 1 gives an overview of Agile ALM and sets the stage for parts 2 through 4. Part 2 deals with the functional aspects of ALM, including functional release management and task-based development. Part 3 discusses integration management and releasing, and includes dependency management and technical releasing with Maven, productive
         development environments and tools, and additional recipes for continuous integration. Part 4 explains my view of outside-in development for barrier-free development and testing.
      

      In addition, the book contains many examples. Chapter 1 gives pragmatic explanations and a field report from Siemens, where ALM is used. Subsequent chapters deliver details and
         numerous examples that implement the principles presented in the first chapter.
      

      
Roadmap
      

      Here’s a more detailed outline of the material we will be exploring.

      In part 1, I provide the basics of what Agile ALM is, including its benefits and features. I also talk about Agile in general. Chapter 1 sets the stage and gives you a feel for what Agile ALM is. Chapter 2 introduces Agile including the message of the Agile manifesto and how it relates to ALM, and discusses Agile strategies (such
         as continuous integration). All the other chapters discuss and implement the building blocks illustrated in chapters 1 and 2.
      

      In part 2, we’ll focus on the functional, high-level part of ALM. Chapter 3 details how to implement the general management template called Scrum and how to bridge Scrum to more traditional environments.
         It also provides strategies and tools for supporting the functional release of software. Examples of supporting vehicles are
         version-control hooks and release calendars.
      

      Scrum can be thought of as an easy, compact, abstract framework. Although I also explain Scrum at a high level, I focus on
         the details of how to implement Scrum in real life. This is rarely covered elsewhere. Most books on Scrum are too high level
         to help you learn the essentials for successfully implementing these excellent Agile practices. Finally, chapter 4 discusses task-based development, illustrating two toolchains (including how you can orchestrate them freely). The first
         is based on JIRA, Bamboo, Mylyn, and FishEye, and the second is based on Trac. Although Trac is quite useful on its own, it
         can be combined with tools like Mylyn or Hudson/Jenkins. This chapter gives an overview of these tools.
      

      With part 3, we leave the functional, high-level features of ALM and dive into its more technical aspects. This part is about integration
         management and the technical aspects of releasing software. As I’ll explain, ALM is about iteratively integrating artifacts,
         building and testing them, and providing software releases that are high quality and free of defects. Maven is one of the
         market leaders in providing a comprehensive lifecycle and release process. In chapter 5, we’ll discuss some of Maven’s important features, especially dependency management and how it helps to host component repositories
         in different flavors. Here, I’ll also show how you can use Maven in traditional environments without rolling out a full-fledged
         repository manager. We’ll discuss Artifactory as one of the major full-fledged repository managers. Finally, we’ll go through
         a complex real-world releasing process showing Maven in action. As you can see, all these topics provide valuable, advanced,
         best practices. Maven is a major backbone for the rest of the book. Subsequent chapters use or discuss Maven in some form.
      

      Chapter 6 deals with productive development environments. Major topics include strategies and tools for enabling congruent builds as
         part of an advanced “workspace management” environment, as well as methods for integrating and working with artifacts on developers’
         desktops. Other facets of this chapter cover Mockito (for mocking), Cargo, TeamCity (for remote runs), and Maven’s archetype
         feature. All these concepts and tools can help improve the productivity of development environments.
      

      Chapter 7 delivers tools and recipes for advanced continuous integration. We’ll review the basics, and then dive into advanced scenarios,
         including strategies and tools for continuous integration. The first section of this chapter covers concepts and tools for
         integrating languages that have suboptimal native build management integration (we’ll look specifically at Cobol). Afterward,
         we’ll look at how to integrate Microsoft .NET artifacts. You’ll see that you don’t need to buy Microsoft products to integrate
         .NET apps continuously and that you can use TeamCity (or Hudson/Jenkins) and Subversion to build and store assets. This also
         helps to unify the toolchain while integrating many different languages and platforms.
      

      Another section of chapter 7 is about configuration and staging, which can be a big challenge in software projects. We’ll discuss how to configure an
         application for different target environments without rebuilding the software and how to deploy Maven modules in an automatic,
         consistent way. We’ll also talk about feature branching with Subversion and Git (to show how to bridge two VCS technologies)
         and discuss two popular continuous integration servers. The first is Hudson/Jenkins. You’ll see how to use it for building
         software, auditing (together with Sonar), and staging Maven artifacts. The second is TeamCity, and we’ll discuss .NET integration
         and demonstrate how easy it is to incorporate the use of cloud computing.
      

      The last part of the book is about “outside-in development” as well as collaborative and barrier-free development and testing.
         Chapter 8 looks at an Agile ALM approach to requirements management and test management. Here, you’ll learn about collaborative tests
         (where users, customers, testers, and developers work hand in hand), and we’ll go through many advanced scenarios and toolchains.
         Starting with a basic data-driven infrastructure, we’ll optimize the solution by managing data with XStream and Excel, to
         the point of writing acceptance tests. Further sections provide other views and possible solutions, using Fit and FitNesse.
         We’ll also use GivWenZen for behavior-driven development (BDD).
      

      Chapter 9 discusses polyglot platforms and the details of collaborative and barrier-free development. Here, we’ll discuss Groovy and
         BDD with Scala and specs2. I’ll show the potential of barrier-free development using Java, Scala, and Groovy.
      

      
Who should read this book?
      

      This book contains advanced strategies and real-world scenarios for using Agile ALM tools. It’s targeted to advanced users,
         but motivated beginners will also benefit. If you’re a beginner, I’ll lead you through the Agile ALM cosmos, teaching you
         about Agile ALM and providing brief explanations on how to get started with the various tools I’ll discuss. If you aren’t
         familiar with a particular tool (or a concept) yet, you’ll get all the necessary introduction, along with pointers to further
         resources.
      

      From a project management perspective, this book is for developers, testers, development leads, technical project managers,
         (technical) release managers, and all IT people who want to improve the development process. People with Java skills, especially
         those who already use or plan to use the tools introduced here, will benefit the most from this book.
      

      The book will be most useful for the IT professional who wants to become familiar with Agile ALM, as well as for future users
         of the tools seeking advice for advanced use and best practices of applying Agile strategies.
      

      
Source code downloads
      

      The most up-to-date source code for the book can be found here: http://huettermann.net/alm/. Code and tools that are mentioned in this book have different hardware and software requirements. Please consult the how-tos
         inside the downloadable source code, the respective sections in the book, and the resources for the specific tools for further
         details. The source code is also available from the publisher’s website at www.manning.com/AgileALM.
      

      The publisher and author have taken great care in the preparation of this book, but we make no expressed or implied warranty
         for the code and text due to any errors or omissions that might be contained in the book, in spite of our best efforts. An
         errata list will be posted on the publisher’s website after publication and updated for as long as the book is in print.
      

      
About the title
      

      It was a long journey to decide on the final book title. My first ideas for the title included terms like “configuration management”
         or “open source ALM.” But neither of these was quite right. ALM is more than configuration management—although it is based
         on the discipline called software configuration management. In addition, while this book covers the best-of-breed lightweight
         tools, not all of them are open source.
      

      The final title, Agile ALM, along with the subtitle, Lightweight Tools and Agile Strategies, best expresses the message of this book. It covers Agile strategies and lightweight tools through the complete software
         application lifecycle. What the title also suggests and the book explains in detail is that software development is not a
         unidirectional “fire and forget” activity. Rather, software development is done in cyclic loops, with iterations and increments,
         across all project phases, from requirements engineering to delivery, gaining feedback from users who work with the delivered
         software, to again start the loop.
      

      When I submitted the manuscript to Manning in March 2010, the term “Agile ALM” was rarely used in the IT scene. Now, after
         the early access version of this book has been available for over a year, the expression “Agile ALM” is widespread. But the
         term is often used without a clear understanding of what Agile ALM really means. This book delivers a definition of Agile
         ALM and puts together the requirements that tools should implement in order to label themselves “Agile ALM” tools. Today,
         many tool vendors describe their products with words like “Agile,” or “ALM,” or both, to indicate that the tool supports application
         lifecycle management in an agile way.
      

      In this book, “Agile ALM” is used only in an editorial sense with no intent to infringe on any trademark.

      
What this book doesn’t do
      

      This book will not teach you all the tools from scratch nor all facets of these tools. For instance, if you’re new to Maven
         (which, as noted earlier, is a backbone for Agile ALM), you should consider consulting a dedicated resource on that tool,
         such as one of the many books on Maven that explain the tool from scratch. I also don’t explain all strategies and concepts
         at every step. For instance, if you’re interested in Scrum, you may want to consult books dedicated to Scrum. This book isn’t
         meant to include detailed end-to-end descriptions of tools that are already discussed in other books dedicated to those subjects.
      

      You probably will not use all the tools discussed in this book. Maybe you already use some of them, or you may prefer other
         tools. It’s not possible to cover all the available tools in these pages, but the tools that are covered here are (or are
         likely to become) de facto standards, and most are already in widespread use. The individual choice of tools will depend on
         local conditions, personal preferences, and how your team operates. One could make arguments for or against each category
         of tool presented in this book, as well as for or against the tools I chose to cover, depending on context. From an Agile
         perspective, we want to find the “sweet spot” where we have all the tools we need for local conditions, and nothing more.
      

      What’s true for tools is also true for platforms and languages. This book is based on Java, although many examples show how
         to bridge to other platforms and languages. As with tools, it’s not possible to cover all available platforms and languages.
      

      Although most of the tools discussed in the book are open source and freely available, some tools are commercial, and worth
         the investment. Examples of commercial tools are the excellent products from Atlassian, such as JIRA and Bamboo, which you
         can use for setting up a task-based development toolchain, and TeamCity, which I discuss for running remote builds.
      

      This book doesn’t provide comparisons of tools. I take a different approach—instead of being tool-centric, I take a use case–driven
         approach. I show how to implement all major aspects of Agile ALM with specific tools, similar to a cookbook. In most cases,
         I discuss only one tool, but sometimes I use more than one in conjunction, or I integrate one with others. In all cases, I
         focus on best-of-breed solutions or toolchains for rolling out Agile ALM, but there are always other options you could use.
      

      
Author Online
      

      Purchase of Agile ALM 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/AgileALM. This page provides information on how to get on the forum once you are 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 is not a commitment to any specific amount of participation on the part of the author,
         whose contribution to the book’s forum remains voluntary (and unpaid). We suggest you try asking him 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
      

      A Java Champion, Michael Hüttermann (SCJA, SCJP, SCJD, SCWCD), is a freelance developer, architect, coach, author, and tutor
         for Java/JEE, ALM/SCM, and agile software development. He speaks at international conferences and was the responsible stage
         producer of the tooling track of Agile 2009. He is the founder and driver of the Java User Group Cologne, a java.net JUGs
         Community Leader, a member of Agile Alliance, on the board of the JetBrains Academy, a committer to FEST, and a Java contributor.
         Michael has written numerous articles and two German books: Agile Java-Entwicklung in der Praxis (O’Reilly, 2008), and Fragile Agile (Hanser, 2010).
      

      Further information about the author, including ways to contact him, can be found at http://huettermann.net.
      

      



About the Cover Illustration
      

      On the cover of Agile ALM is “A habitant of Brgud,” a hamlet on the eastern side of the peninsula of Istria in the Adriatic Sea, off Croatia. The illustration
         is taken from a reproduction of an album of Croatian traditional costumes from the mid-nineteenth century by Nikola Arsenovic,
         published by the Ethnographic Museum in Split, Croatia, in 2003. The illustrations were obtained from a helpful librarian
         at the Ethnographic Museum in Split, itself situated in the Roman core of the medieval center of the town: the ruins of Emperor
         Diocletian’s retirement palace from around AD 304. The book includes finely colored illustrations of figures from different
         regions of Croatia, accompanied by descriptions of the costumes and of everyday life.
      

      In this region of Croatia, men wear black woolen trousers and jackets that are decorated with embroidered trim. The figure
         on the cover is wearing a vest and short jacket over a white linen shirt, black trousers, and a flat black hat that completes
         the outfit. The color and style of the embroidery, thin blue piping in this case, indicate the town or village of the costume’s
         origin.
      

      Dress codes and lifestyles have changed over the last 200 years, and the diversity by region, so rich at the time, has faded
         away. It’s now hard to tell apart the inhabitants of different continents, let alone of different hamlets or towns separated
         by only a few miles. Perhaps we have traded cultural diversity for a more varied personal life—certainly for a more varied
         and fast-paced technological life.
      

      Manning celebrates the inventiveness and initiative of the computer business with book covers based on the rich diversity
         of regional life of two centuries ago, brought back to life by illustrations from old books and collections like this one.
      

      


Part 1. Introduction to Agile ALM
      

      Welcome to Agile ALM. In this part of the book, I will illustrate the basics of what Agile ALM is, from my point of view,
         including its benefits, history, and building blocks. We’ll also talk about Agile in general and how Agile strategies can
         enrich application lifecycle management.
      

      Chapter 1 sets the stage and gives you a thorough introduction to what Agile ALM comprises. Chapter 2 introduces Agile and Agile strategies. You’ll learn how Agile can foster your project management and how Agile strategies
         (including continuous integration, component repository, and productive workspaces) can help to streamline your development
         process. You’ll also learn how Agile ALM can counteract the illusion of control by operating as a change enabler.
      

      After reading this part of the book, you’ll be ready to explore Agile strategies in more detail and to learn how you can implement
         these strategies with lightweight tools.
      

      


Chapter 1. Getting started with Agile ALM
      

       




	
            




         This chapter covers
         

         
	
An introduction to Agile ALM
            

            	The evolution in software engineering leading to Agile ALM

            	The aspects of ALM that are covered in this book

         



      


	
            



 

This book is about Agile application lifecycle management (ALM) and brings together the best of two worlds, Agile and ALM.
         I’ll discuss ALM as a way to develop and release software in a coherent, integrated way, spanning all development phases,
         artifact types, roles, and business units. Bringing ALM and Agile together and using the right tools leads to a modern, efficient
         way of developing software. Consequently, you’ll reduce costs, boost your productivity, and accelerate your team’s collaboration.
         And you can make developing software a lot more fun.
      

      Agile ALM enriches ALM with Agile strategies. In my opinion, ALM is based on software configuration management (SCM). SCM,
         in turn, is based on basic version control (see figure 1.1).
      

      

      Figure 1.1. Agile ALM enriches ALM with Agile strategies. ALM is heavily inspired by and based on configuration management, which in turn
         is based on version control.
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      Agile ALM
      

      

      
	Helps overcome process, technology, and functional barriers (such as roles and organizational units).

         	Spans all artifact types as well as development phases and project roles.

         	Uses and integrates lightweight tools, enabling the team to collaborate efficiently without any silos.

         	Makes the relationship of given or generated artifacts visible, providing traceability and reproducibility.

         	Defines task-based activities that are aligned with requirements. This means that the activities are linked to requirements
            and that all changes are traceable to their requirements.
         

      

Agile ALM can be used with all kinds of process models and methodologies, including traditional ones, such as waterfall or
         spiral models. There are also ALM approaches that can hardly be called Agile or that are based on large-scale commercial tools;
         these can be difficult and expensive to implement. Agile ALM focuses on driving the process through people and not merely
         through tools. Where tools would be of benefit, such as continuous integration server, they should be lightweight and primarily
         open source. The Agile ALM approach results in processes and lightweight toolchains that are flexible, open to change, and
         high quality. This approach helps to make the ALM more Agile and leads to what I call Agile ALM.
      

      This chapter introduces the concepts that are essential to understanding Agile ALM, including the evolution of software engineering
         with its migration to Agile ALM. I’ll also discuss the essential impact that SCM (and version control) has had on ALM, including
         some of the first pilot projects to use Agile and ALM together. In addition, I’ll explain my view that SCM is the basis of
         ALM and how these practices help develop ALM today. Many Agile books make the case that one doesn’t adopt Agile practices,
         but rather one becomes Agile. It’s important to establish an effective ALM through people, culture, processes, and tools. This chapter will also
         focus on open source and lightweight tooling along with the building blocks of Agile ALM. That’s not to say that some large-scale
         commercial tools aren’t worth using, but they won’t be the focus of this book.
      

      It’s essential to take a stakeholder focus in any Agile effort; one must consider the role of releasing code in Agile ALM
         as well as the service orientation and application architecture. I place a strong emphasis on task-based development and the
         Agile ALM premise of aligning work to the customer’s requirements (including setting up the most effective toolchain for a
         given context). I’ll also explain one approach called “outside-in,” which takes the customer’s point of view in some specific
         (and important) ways. We’ll consider the importance of configuration, customization, plug-ins, and our ever-growing, multilanguage,
         polyglot world, including my view that we can’t forget the existing legacy systems that are often valuable to the organization.
         But first, let’s take a step back and consider Agile ALM at a glance.
      

      
1.1. Agile ALM at a glance
      

      ALM describes the coordination of development lifecycle disciplines, including the management of requirements, changes, configurations,
         integrations, releases, and tests. These functions span development phases, including requirements definition, design, code,
         test, and run, as shown in figure 1.2.
      

      Figure 1.2. ALM bridges the development disciplines and phases of requirements definition, design, code, test, and run.
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Application lifecycle management

      ALM is aligned with the engineering process, spanning development phases. This results in releases that are functionally and
         technically consistent. ALM also manages the relationships between various artifact types, including requirement documents,
         coding artifacts, and build scripts that are used or produced by the engineering process. By organizing, linking, and referencing
         activities and artifacts, you can track the development progress as a whole. Through the use of integrated toolchains, ALM
         helps you to overcome the biggest challenge in the software creation process: the technological and functional barriers that
         make it difficult to implement a transparent and consistent development process.
      

      ALM is a task-based approach in which all activities are linked to requirements, and the relationships between all artifacts
         are visible; therefore, artifacts can be traced to the requirements they are based on.
      

       




	
            




         Agile ALM
         The Agile ALM approach

         

         
	Is the marriage of business management to software engineering

            	Targets processes and tools working together seamlessly, without silos

            	Covers the complete software development lifecycle, including requirements management, coding, testing, and release management

            	Enriches ALM with Agile strategies

            	Is based on software configuration management and version control

            	Is based on a set of tools, enabling a team to collaborate efficiently

         



      


	
            



 

By using an Agile ALM approach, you’ll gain from improved productivity that helps keep costs down, reduces time to market,
         and improves return on investment (ROI). All stakeholders have easy access to the information they need and can collaborate
         efficiently. They have real-time visibility and participation in the process lifecycle. This means that the technical infrastructure
         is aligned with business and business value. It also means that, through interactions between business and technical personnel,
         questions can be answered quickly in a user-friendly way. That leads to concrete, positive business outcomes.
      

      Agile ALM’s integrated approach leads to the protection of software assets, improved reuse, better requirements traceability,
         cleaner code, and improved test results. A high level of automation, seamless integration, and service orientation leads to
         a successful project and better team awareness.
      

      An Agile ALM enriches a traditional ALM with Agile values and strategies. With a focus on communication and collaboration,
         ALM processes already have the prerequisites to support Agile software development. An Agile ALM has its major focus on human
         interaction (“peopleware”), increasing their communication and interactions by implementing Agile strategies (like continuous
         integration) and always weighing value and effort. The Agile approach uses lightweight tools as needed, based on concrete
         requirements. In this book, I will refer to large, bureaucratic, heavyweight systems as being monolithic, as discussed later in this chapter. A nonmonolithic approach uses open standards and helps to implement an Agile software
         development process. Agile ALM can also support other kinds of development processes.
      

      In summary, Agile ALM consists of the following four major fundamentals:

      

      
	
Collaboration— All team members are aware of what others are doing. That way, choices can be made that best facilitate the progress of the
            entire project. This is achieved by focusing on personal interactions, the outside-in (customer-focused) development approach,
            and task-based development supported by tools.
         

         	
Integration— Achieving business targets requires an enterprise infrastructure to integrate roles, teams, workflows, and repositories into
            a responsive software delivery chain. People must be connected wherever they are located (distributed, collocated) and must
            have the assets they need to get the information they seek. Integration occurs at several levels, including developer builds
            and integration builds, and is seamlessly maintained with comprehensive testing throughout the lifecycle.
         

         	
Automation— The streamlining of the full lifecycle is heavily based on end-to-end automation.[1] For example, all of the steps in a build, including preparing the build system, applying baselines to source control systems,
            conducting the build, running technical and functional tests as well as acceptance tests, packaging, and deploying and staging
            the artifacts, are automated with the appropriate tools.
            
               1 The end-to-end process, its people, and its processes are sometimes called the “value stream.”
               

            

         

         	
Continuous improvement— You can improve only what you can see and measure, so building and delivering software that minimizes manual work is a requirement
            for easily identifying where you are in your process. Comprehensive testing, regular retrospectives (where you discuss what
            went well and what needs improvement), project transparency, and project health (balancing work to eliminate work peaks) allow
            you to improve continuously.
         

      

To better understand ALM and its features and benefits, it’s helpful to look at the history of software engineering in the
         context of ALM. We’ll now take a quick tour through the evolution, from the pragmatic approach to software configuration management
         to ALM.
      

      
1.2. Evolution of software engineering: moving to Agile ALM
      

      Software engineering has always focused on improving quality and productivity. This may involve reusing well-defined requirements
         or software components. Many companies spend years developing applications and continuously extend their portfolio with new
         ones. By repeatedly implementing the same requirements instead of reusing existing assets (which exist because you’ve implemented
         the same requirements before) and not using strategies for tracking artifacts (such as builds, test results, packages), the
         development team will be ineffective and inefficient. Developing software in a suboptimal way leads to poor quality, missed
         customer needs, and late arrival to the market.
      

      From a technical view, without any comprehensive strategy for managing artifacts, integration is often a game of roulette
         that involves changing an existing application rather than merely transferring a set of changes into another stable and well-known
         system state. This is why technology professionals have worked hard to improve the application-development process and have
         tried to find answers to these common questions:
      

      

      
	How can I accelerate activities and exclude error sources?

         	How can I improve communication in the team?

         	
How can I significantly improve the quality of my software?
         

         	How can I keep in touch with the current state and quality of the developed software?

         	Which tools fit my requirements and basic conditions best?

         	How do the single building blocks of my infrastructure interact with each other?

         	How can I set up a flexible infrastructure to secure the assets of my company?

         	Which changes (requirements, bugs) are implemented in which artifacts?

         	Which changes are provided in which builds/releases?

      

In order to appreciate this effort, we need to review software configuration management and its essential practices.

      1.2.1. SCM and the first ALM trial balloons
      

      Software engineering, from a historical perspective, is a young discipline. In the early stages, software development was
         seen more as a factory process and not as a complex activity aimed at implementing business objectives. In recent decades,
         software development has been evolving, initially to make life easier for developers and finally to answer internally and
         externally driven needs for productivity and quality.
      

      
The Basics of SCM
      

      Running an unreliable, fragmented development process doesn’t empower a team to track and improve their work continuously.
         This is where software configuration management (SCM) can help. SCM helps improve the development process by tracking and
         controlling changes in the software. These processes are commonly implemented using version-control systems (VCS). SCM makes
         changes in the VCS visible, and it adds meta-information to the system to track why the change was made. Above all, baselines (identifying a specific version of the code suitable for release) and change-sets
         (linked to artifacts or work items) provide traceability to the development process and accelerate release management.
      

      The following are the goals and values of SCM:

      

      
	Identifying and administering configuration items

         	Controlling, versioning, and resolving conflicts for artifacts of any type (which impact the release) that may change over
            project time
         

         	Documenting changes of all configuration items and their degree of maturity

         	Supporting branching and merging

         	Configuring software for use (deployment) on different target environments

         	Performing functional auditing, reproducibility, traceability, and controlling configuration item dependencies

         	Minimizing bad builds and detecting them early

         	Reducing communication mistakes

         	Providing a history of builds and releases in order to investigate issues

         	Defining processes and tools

         	Eliminating redundant tasks and streamlining processes

         	
Improving efficiency while orchestrating, packaging, and distributing software
         

         	Establishing access control

         	Saving time and money and satisfying the customer

      

 




	
            




         Software configuration management
         Software configuration management consists of four major functions:

         

         
	
Configuration identification— Select and identify all configuration items and establish baselines on them so you can then control, audit, and report changes.
            

            	
Change control— Control changes to configuration items.
            

            	
Configuration audit— Ensure correctness, completeness, and consistency of baselines by examining the baselines, configuration items, and related
               processes.
            

            	
Status accounting— Report on the status of all configuration items throughout their lifecycle.
            

         



      


	
            



 

Using SCM, you can track incremental changes and compare and analyze stable baselines of the software. The SCM focus is primarily
         on physical changes as opposed to business objectives, as illustrated in figure 1.3.
      

      Figure 1.3. Development phases like design and development are often unreliable with unpredictable results, tools, and data. Phases are
         isolated and only loosely linked, as illustrated by the dotted lines in the figure. SCM activities like build/deploy are orthogonal
         to the phases and span them. They are often not reliable.
      

      [image: ]

       




	
            




         Configuration items
         Configuration items refers to produced or consumed (used) artifacts or to (environmental) artifacts that created final artifacts. Depending on
            the point of view and the context, artifacts go by different names, products or deliverables (project management) or deployment units (software architecture), for example.
            The rules for identifying a configuration item may vary and depend on individual requirements. As a basic rule of thumb, a
            configuration item is any item delivered to a stakeholder. Examples include coding artifacts, design documents, user manuals,
            requirements, technical specs, test cases, build scripts, and so on.
         

         For a detailed discussion of configuration items, and configuration management in general, see the following sources: Alexis
            Leon, A Guide to Software Configuration Management (Artech House, 2000); Mario E. Moreira, Software Configuration Management Implementation Roadmap (Wiley, 2004); Mario E. Moreira, Adopting Configuration Management for Agile Teams (Wiley, 2010); Larry Klosterboer, Implementing ITIL Configuration Management (IBM Press, 2008); A. Mette and J. Hass, Configuration Management Principles and Practices (Addison-Wesley, 2003); Bob Aiello, Configuration Management Best Practices: Practical Methods that Work in the Real World (Addison-Wesley, 2010).
         

      

      


	
            



 


The Development of SCM
      

      In the early years of software development, the main challenges related to the fact that a team worked on software and data
         concurrently. Classic problems included the following:[2]

      
         2 See Wayne Babich, Software Configuration Management (Addison-Wesley, 1986), 9ff.
         

      

      

      
	The double maintenance problem, which arises from keeping multiple copies of software

         	The shared data problem, arising from many people simultaneously accessing and modifying the same data

         	The simultaneous update problem, arising from multiple people changing a piece of software at the same time

      

Database management systems and version-control software help us manage the daily challenges of software development, and
         the solutions are found in almost every project toolchain in use today. Yet the challenge of accelerating the development
         process and improving software traceability and quality remained difficult to achieve.
      

      SCM strategies were developed and refined to further optimize the engineering process.[3] Over the years, it became increasingly clear that this wasn’t enough. Focusing on only the technical view didn’t improve
         the quality of software development.
      

      
         3 See Stephen Berczuk with Brad Appleton, Software Configuration Management Patterns (Addison-Wesley, 2003).
         

      

      Tracking the progress of the development efforts, and the changes on artifacts, including source code, design, and requirements
         documents, isn’t always easy because it usually requires working with manual lists and accessing multiple data repositories.
         What makes implementing SCM even more difficult is the amount of manual work required, particularly for validating the current
         status of the software at any given point.
      

      Technical release management is an explicit time-consuming activity. The solution was to focus on automating every aspect
         of SCM, from application builds to release packaging and deployment. For example, development managers need procedures for
         continuous auditing and change tracking. The release management process should be implicit, integrating across artifact types and development phases, with uniform or highly integrated tools and
         data repositories.
      

      As a result of improved procedures for continuous auditing and change tracking, developers found themselves with a more integrated
         approach that was free of common obstacles. Instead of each organizational group suboptimizing its own work, barriers between
         areas were broken down and all stakeholders worked as a team for the company.[4] I refer to this approach as being “barrier-free.” Figure 1.4[5] shows that SCM became more and more an implicit task embedded in all development phases. At this point, it becomes more appropriate
         to talk not only about SCM, but also about management of the application lifecycle (ALM).
      

      
         4 See W. Edwards Deming, Out of the Crisis (The MIT Press, 1982), pp. 62–65.
         

      

      
         5 Compare Carey Schwaber, The Changing Face of Application Life-Cycle Management (Forrester Research Inc., 2006).
         

      

      Figure 1.4. The first evolution of SCM toward an approach that can be called ALM spread over phases and synchronization. Unlike the design
         in figure 1.3, single phases now contain aspects of ALM but often have disparate data stores and processes, and there are challenges to
         sharing data and knowledge.
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The Test Phase

      There are many situations that warrant a separate testing phase, as shown in figure 1.4; other situations don’t. In many projects and companies, the test activities can be part of the release/build/deploy/config
         block or part of the development block.
      

      


	
            



 

ALM features and activities are implicit throughout the entire lifecycle, meaning that all phases of the process include ALM
         features and activities now, instead of taking an orthogonal approach, as in the first evolution step. Early approaches to
         ALM resulted in significant improvements, but these early efforts were not always successful because many roles had their
         own tools, which were not integrated with the tools used by other team members. For example, there are many tools that are
         specific to requirements engineering but that don’t integrate well with other toolsets. In addition, many development teams grow attached to their
         specific tools and find it difficult to switch to using one integrated toolchain. The toolchain is often compared to a Swiss
         army knife, which has many clever tools but may not be completely effective for a specific task. As a result of all these
         issues, the wrong tool infrastructure may sometimes have slowed teams down instead of speeding them up! Additionally, some
         tools have their own proprietary data-storage approach, so tools were often not integrated and their database repositories
         can’t share related information.
      

      To span separate roles and phases, it’s necessary to synchronize data among the various tools. This results in a more complex
         technical solution. Another idea to improve tracking software development is to set additional tools (such as a tool that
         aggregates the individual outcomes of other tools, or a dashboard) or manual activities on top of the infrastructure. In this
         way, information could be extracted or collected and offered at a central entry point.
      

      In summary, the combined complexity and the missing “single point of truth” increases costs and may lead to inaccurate information.
         Tools that aren’t aligned properly may lead to unneeded complexity. The lack of integration and collaborative features leads
         to a lack of transparency because requirements can’t be traced throughout the lifecycle. All of these points make it a lot
         harder to align tools and processes.
      

      Let’s summarize the key issues in how ALM was commonly organized before the next evolutionary step occurred:

      

      
	
Alignment of tools, roles, and organizational borders— The approach was mainly aligned at organizational borders and roles. As a result, there often was a single tool for each role
            or business unit. For example, let’s consider a big integration project that has a central build/config/release business unit.
            In another business unit, the test management runs in isolation, starting its main activities only after the software is released.
            The isolated tool used by test management may enable writing test cases and tracking tests, but it isn’t integrated into the
            other part of the toolchain; the organization may even have different accounts for those tools and micro workflows.
         

         	
Suboptimal collaboration— Another point where the toolchain wasn’t balanced was in the lack of collaboration between team members and interaction features
            with other tools. For example, among the available (commercial) tools, none had a central wiki in which different users could
            discuss topics and exchange information. None enabled a shared view on information collected from multiple units, phases,
            or roles. This is like having a software application open on your desk in multiple isolated windows with no way to see the
            information as a whole or in different views.
         

         	
Lack of transparent processes— If you analyze how the workflows in companies and projects are implemented with tools—how the processes are implemented—you’ll
            see that there are many proprietary scripts that drive and configure each tool, but that those individual tools are connected
            in clumsy and often proprietary ways. Single scripts can be versioned, but the whole integration itself can’t be versioned or managed explicitly.
            This is suboptimal, because the companies’ processes are part of their core assets, and you can’t improve anything that you
            can’t identify, describe, and measure.
         

         	
Unreliable data synchronization— Tools and workflows extract information out of the development process, but tools often have their own proprietary data-storage
            mechanisms. Using a collection of unrelated tools (for instance, a requirement-tracking tool and a test tool) can quickly
            lead to a data-integration nightmare. Many tools have an open API to facilitate the sharing of data, or specific features
            that will handle data integration programmatically (for example, import/export via XML), but the results of programmatic synchronization
            are often cumbersome and error-prone, increasing the complexity significantly. The lesson learned is that just because you
            have a requirement-tracking tool and a test tool doesn’t necessarily mean there is an ALM connection between these tools.
         

      

We need to consider these key issues, which have certainly impacted ALM.

      1.2.2. The dawn of ALM
      

      Years of experience with implementing software development lifecycles (SDLC) made many people realize there had to be a better
         approach. These improvements have evolved into what we call application lifecycle management (ALM) today. ALM is implicit
         in every phase of the lifecycle and impacts all roles, organization units, and development engineering phases, as shown in
         figure 1.5.[6]

      
         6 Compare Carey Schwaber, The Changing Face of Application Life-Cycle Management (Forrester Research Inc., 2006).
         

      

      Figure 1.5. ALM is an implicit, pluggable hub: barrier-free engineering without redundant activities or redundant data. We now have neither
         orthogonal (as in figure 1.3) nor fragmented ALM aspects (as in figure 1.4).
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      All phases (and the stakeholders in those phases) should be involved with the complete ALM. All stakeholders have connection
         points to the uniform, comprehensive information hub. Let’s look at three major facets of modern ALM:[7]

      
         7 Also see Carey Schwaber, The Changing Face of Application Life-Cycle Management (Forrester Research Inc., 2006).
         

      

      

      
	
ALM is both a discipline and a product category. There are many vendors selling full-fledged ALM suites, and others claim they have them in their portfolio. Lightweight, open
            source tools are also available and are often much easier and more cost-effective to implement. ALM doesn’t rely on using
            any specific ALM tools suite. Your work with ALM should start with the concepts and ideas behind it, such as traceability,
            automation, and reporting. Also, ALM activities should be strictly based on the requirements of “task-based development,”
            which we’ll discuss later.
         

         	
ALM keeps lifecycle activities in sync. ALM doesn’t introduce any specific new methods of developing software. It’s more about introducing a supportive and implicit
            discipline to reduce complexity, keeping the people and processes in sync.
         

         	
ALM integrates tools. ALM isn’t only about tools and using them but also about picking the right tools, using them effectively, and, above all,
            integrating them. Integration implies a barrier-free chain of tools that share a high-level workflow and consolidated data
            sets.
         

      

These aspects of the ALM approach led to the following key benefits:

      

      
	
Traceability of relationships between artifacts— Created artifacts such as documentation, requirement documents, tests, build scripts, change requests, and source code (for
            example, changesets) are synchronized and traced automatically. A unified view of them is provided to gain continuous insight
            into the current status of the development process; this clarifies which requirements were implemented where and which were
            tested with what results.
         

         	
Automation of high-level processes— Technical people have been talking about automation for years, and continuous integration and other development-centric strategies
            are gaining momentum. ALM has continuous integration, but that’s not all. When we talk about ALM, we also talk about high-level
            processes and workflows (such as those for releasing software) that are automated. These workflows should be unique and barrier-free
            across tools and organizational units. This is an evolved step in integration. ALM deals with maximizing business value, efficiency,
            flexibility, and the protection of company assets. This can be achieved only through a high-level approach that connects business
            and technology.
         

         	
Visible progress of development efforts— Often there’s a big gap between the real status of the development and the view available to managers and developers. This
            gap often increases the higher you climb up the management chain. Frequently, the technical staff reports an overly optimistic
            view of the current software development status. Managers also do that when they report to their superiors, as they are eager
            to show they have reached forecasts, objectives, or milestones. But the end result is ugly: Deadlines are missed because risk
            management was removed from the process, and a lack of transparency conceals progress right up to the end. The goal of ALM
            is to collect the relevant information, transform that information into knowledge, and generate high-level insight into problems
            and progress. ALM circumvents old processes that extracted the view manually; communicated it personally; or generated project
            reports, status meetings, and the like. Instead, the ALM system provides the information continuously.
         

      

Obviously, there’s a huge benefit to adopting an effective ALM. It’s also essential to understand that one must become Agile in order to truly be successful in implementing Agile ALM.
      

      1.2.3. Becoming Agile: Agile ALM
      

      Agile teams produce higher quality work, deliver results more quickly, and are more flexible, allowing them to respond to
         changes in requirements (as those requirements are understood by all stakeholders), and making them more likely to create
         a greater (and often a quicker) return on investment (ROI). The dominance of single large projects is gone. In recent years,
         IT projects have become smaller and smaller. It’s increasingly important to deliver low-cost solutions quickly, in small to
         midsize projects, or to use scoped milestones in big projects.
      

      It’s also important to set up an efficient, lightweight infrastructure in order to gain the benefits of knowledge and synergies.
         There’s no “one size fits all” infrastructure for an ALM, mainly because every company and every project has its own basic
         conditions and culture. A plain-process or tool-centric approach obscures the fact that software is made by and for human
         beings, and therefore requires constant oversight by a human being. ALM can provide that oversight. This is one of the ways
         in which ALM helps to provide structure for Agile.
      

      In this book, we’ll also focus on the processes and tools that play a major role in supporting the ALM, but in the center
         of an Agile ALM project, people, culture, processes, and tools are important for establishing stability, or what I will refer
         to as steadiness. Figure 1.6 illustrates these relationships, with tools and processes at the top of the steadiness pyramid. People are the foundation of the steadiness pyramid, followed by culture.
         You don’t want to use tools that will force you to practice specific processes. It needs to be the other way around: You identify
         and define the processes and decide on the tools to help you in applying those processes. To take the full path, you identify
         and define your goals as a first step and then use the processes best suited to achieving those goals.
      

      Figure 1.6. Pyramid of steadiness: People and culture own and drive the processes and tools. All four aspects are important.
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      Culture is heavily affected by former projects, historical events, and the collective experience and knowledge of the company.
         Though it’s hard, culture must change if the organization is going to succeed with software development in the long run. Persuasion
         doesn’t work. Management has to commit to delivering high-quality software by building in learning time and providing support
         for studying new practices and processes that will work better. They need to provide the right intrinsic motivators, such
         as autonomy and ability to innovate. The development team has to commit to building high-quality software. The development
         team needs to understand the definition of quality, and management needs to value quality preferably over time, scope, and
         cost. As people start to understand, they’ll be allowed to “do things right,” and then they’ll be motivated to choose and
         learn the tools that best fit the process. Choosing the tools and the process is the easy part—it’s easy to implement a framework
         like Scrum. But it’s hard to flesh it out with a real commitment to quality and to business–technical collaboration.
      

      All of this means that if you want to change a software development aspect in your company, you need both a bottom-up and
         a top-down approach. At the bottom level, you should persuade people to support the goals that you have articulated. It’s
         much easier to overcome resistance to change when you have support from the key stakeholders, such as an experienced programmer
         who recommends or already uses a specific tool (often an open source tool). Relying on the opinions of experienced people
         is better than having a bureaucracy deploy large, cumbersome tools. At the top level, you also need a strong commitment from
         management to change processes or tools, because people become attached to using certain processes and tools and won’t want
         to change without good reason.
      

      Generally, stability is an advantage, so there should always be good reasons for changing something that’s successfully in
         place. But developing software is about change, and Agile addresses exactly that. It can be hard to change to an Agile environment,
         so it’s imperative to focus on selecting the tools best aligned to your flexible processes (not the other way around). These
         tools should have an open architecture, be simple to use, interchangeable, extensible, and interoperable.
      

      Being flexible and agile in the classic sense requires an openness to change. Additionally, an integral, continuous risk management and review process
         is needed to quickly identify issues and their potential consequences. Modern software development consists of managing change
         and understanding all development activities as a defined and traceable process. Agile helps with change and risk management,
         independent of the overall development process you are using. Agile also focuses on the importance of transparency and on alignment with business value, as illustrated in figure 1.7.
      

      Figure 1.7. Transparency, people, changes, risk, and concrete business value are essential factors that influence software engineering
         and that should be stressed in an ALM project.
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      We’ll learn more about concrete Agile strategies in chapter 2 and we’ll discuss lightweight, primary open source tools throughout the rest of this book. Right now, we’ll look at the building
         blocks of Agile ALM. This information will give you the necessary preparation for subsequent chapters.
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