XP (Extreme Programming)

Of all the agile methodologies, this is the one that has got the most attention. Partly this is because of the remarkable ability of the leaders of XP, in particular Kent Beck, to get attention. It's also because of the ability of Kent Beck to attract people to the approach, and to take a leading role in it. In some ways, however, the popularity of XP has become a problem, as it has rather crowded out the other methodologies and their valuable ideas. 

The roots of XP lie in the Smalltalk community, and in particular the close collaboration of Kent Beck and Ward Cunningham in the late 1980's. Both of them refined their practices on numerous projects during the early 90's, extending their ideas of a software development approach that was both adaptive and people-oriented. 

The crucial step from informal practice to a methodology occurred in the spring of 1996. Kent was asked to review the progress of the C3 payroll project for Chrysler. The project was being carried out in Smalltalk by a contracting company, and was in trouble. Due to the low quality of the code base, Kent recommended throwing out the entire code base and starting from scratch. The project then restarted under his leadership and since became the early flagship and training ground for XP. 

The first phase of C3 went live in early 1997. The project continued since and ran into difficulties later, which resulted in the canceling of further development in 1999. As I write this, it still pays the original 10,000 salaried employees. 

XP begins with four values: Communication, Feedback, Simplicity, and Courage. It then builds up to a dozen practices which XP projects should follow. Many of these practices are old, tried and tested techniques, yet often forgotten by many, including most planned processes. As well as resurrecting these techniques, XP weaves them into a synergistic whole where each one is reinforced by the others. 

One of the most striking, as well as initially appealing to me, is its strong emphasis on testing. While all processes mention testing, most do so with a pretty low emphasis. However XP puts testing at the foundation of development, with every programmer writing tests as they write their production code. The tests are integrated into a continuous integration and build process which yields a highly stable platform for future development. 

On this platform XP builds an evolutionary design process that relies on refactoring a simple base system with every iteration. All design is centered around the current iteration with no design done for anticipated future needs. The result is a design process that is disciplined, yet startling, combining discipline with adaptivity in a way that arguably makes it the most well developed of all the adaptive methodologies. 

XP has developed a wide leadership, many of them springing from the seminal C3 project. As a result there's a lot of sources for more information. Kent Beck wrote Extreme Programming Explained the key manifesto of XP, which explains the rationale behind the methodology and enough of an explanation of it to tell folks if they are interested in pursuing it further. In the last couple of years there's been an epidemic of brightly colored XP books, most of which are pretty similar in that they describe the whole process from the point of view of various early adopters. 

As well as books, there are a fair number of web resources. To find a more structured approach to XP, it's best to start with two sites from C3 alumni: Ron Jeffries's xProgramming.com and Don Wells's extremeProgramming.org. Bill Wake's xPlorations contains a slew of useful papers. Much of the early advocacy and development of the XP ideas occurred on Ward Cunningham's wiki web collaborative writing environment. The wiki remains a fascinating place to discover, although its rambling nature does lead you into being sucked in. Robert Martin, the well known author on C++ and OO design has also joined the list of XP promoters. His company, ObjectMentor, has a number of papers on its web site, including an XP instance of RUP called dX. They also sponsor the xp discussion egroup. One of the more interesting "outside" views of XP is that of Mark Paulk, who is one of the leaders of the CMM community - his paper looks at XP from a CMM perspective. 

Cockburn's Crystal Family

Alistair Cockburn has been working on methodology ever since he was tasked by IBM to write about methodology in the early 90's. His approach is unlike most methodologists, however. Instead of building on solely personal experience to build a theory of how things should be done, he supplements his direct experience with actively seeking to interview projects to see how they work. Furthermore he isn't afraid to alter his views based on his discoveries: all of which make him my favorite methodologist. 

His book, Surviving Object-Oriented Projects, was his first piece of advice on running projects, and remains my number one book recommendation for running iterative projects. More recently Alistair has written an overview book on agile software development that looks at the underlying principles of these kinds of methodologies. 

Since that book he's explored agile methods further, coming up with the Crystal family of methodologies. It's a family because he believes that different kinds of projects require different kinds of methodologies. He looks into this variation along two axes: the number of people in the project, and the consequences of errors. Each methodology fits into a different part of the grid, so a 40 person project that can lose discretionary money has a different methodology than a six person life-critical project. 

The Crystals share a human orientation with XP, but this people-centeredness is done in a different way. Alistair considers that people find it hard to follow a disciplined process, thus rather than follow XP's high discipline, Alistair explores the least disciplined methodology that could still succeed, consciously trading off productivity for ease of execution. He thus considers that although Crystal is less productive than XP, more people will be able to follow it. 

Alistair also puts a lot of weight in end of iteration reviews, thus encouraging the process to be self-improving. His assertion is that iterative development is there to find problems early, and then to enable people to correct them. This places more emphasis on people monitoring their process and tuning it as they develop. 

In February 2001 Alistair announced that he and Jim Highsmith are merging their methodologies. What this means, even what this is called, is still an open question. 

Open Source

You may be surprised by this heading. After all open source is a style of software, not so much a process. However there is a definite way of doing things in the open source community, and much of their approach is as applicable to closed source projects as it is to open source. In particular their process is geared to physically distributed teams, which is important because most adaptive processes stress co-located teams. 

Most open source projects have one or more maintainers. A maintainer is the only person who is allowed to commit a change into the source code repository. However people other than the maintainer may make changes to the code base. The key difference is that other folks need to send their change to the maintainer, who then reviews it and applies it to the code base. Usually these changes are made in the form of patch files which make this process easier. The maintainer thus is responsible for coordinating the patches and maintaining the design cohesion of the software. 

Different projects handle the maintainer role in different ways. Some have one maintainer for the whole project, some divide into modules and have a maintainer per module, some rotate the maintainer, some have multiple maintainers on the same code, others have a combination of these ideas. Most open source folks are part time, so there is an issue on how well such a team coordinates for a full time project. 

A particular feature of open source development is that debugging is highly parallelizable. So many people can be involved in debugging. When they find a bug they can send the patch to the maintainer. This is a good role for non-maintainers since most of the time is spent finding the bug. It's also good for folks without strong design skills. 

The process for open-source isn't well written up as yet. The most famous paper is Eric Raymond's The Cathedral and the Bazar, which while an excellent description is also rather brief. Karl Fogel's book on the CVS code repository also contains several good chapters on open-source process that would be interesting even to those who never want to do cvs update. 

Highsmith's Adaptive Software Development

Jim Highsmith has spent many years working with predictive methodologies. He developed them, installed them, taught them, and has concluded that they are profoundly flawed: particularly for modern businesses. 

His recent book focuses on the adaptive nature of new methodologies, with a particular emphasis on applying ideas that originate in the world of complex adaptive systems (commonly referred to as chaos theory.) It doesn't provide the kind of detailed practices like the XP work does, but it does provide the fundamental groundwork for why adaptive development is important and the consequences at the deeper organizational and management levels. 

At the heart of ASD are three non-linear, overlapping phases: speculation, collaboration, and learning. 

Highsmith views planning as a paradox in an adaptive environment, since outcomes are naturally unpredictable. In traditional planning, deviations from plans are mistakes that should be corrected. In an adaptive environment, however, deviations guide us towards the correct solution. 

In this unpredictable environment you need people to collaborate in a rich way in order to deal with the uncertainty. Management attention is less about telling people what to do, and more about encouraging communication so that people can come up with creative answers themselves. 

In predictive environments, learning is often discouraged. You lay out things in advance and then follow that design. 

In an adaptive environment, learning challenges all stakeholders - developers and their customers - to examine their assumptions and to use the results of each development cycle to adapt the next. 
-- [Highsmith] 

As such learning is a continuous and important feature, one that assumes that plans and designs must change as development proceeds. 

The overriding, powerful, indivisible, predominant benefit of the Adaptive Development Life Cycle is that it forces us to confront the mental models that are at the root of our self-delusion. It forces us to more realistically estimate our ability. 
-- [Highsmith] 

With this emphasis, Highsmith's work focuses directly on to foster the hard parts of adaptive development, in particular how to foster collaboration and learning within the project. As such his book helps provide ideas to foster these "soft" areas which makes a nice complement to the grounded practice based approaches such as XP, FDD, and Crystal. As such the February 2001 announcment that he is merging his methodology with Crystal seems to make a lot of sense. 

Scrum

Scrum has been around for a while in object-oriented circles, although I'll confess I'm not too au fait with its history or development. Again it focuses on the fact that defined and repeatable processes only work for tackling defined and repeatable problems with defined and repeatable people in defined and repeatable environments. 

Scrum divides a project into iterations (which they call sprints) of 30 days. Before you begin a sprint you define the functionality required for that sprint and then leave the team to deliver it. The point is to stabilize the requirements during the sprint. 

However management does not disengage during the sprint. Every day the team holds a short (fifteen minute) meeting, called a scrum, where the team runs through what it will do in the next day. In particular they surface to the management blocks: impediments to progress that are getting in the way that management needs to resolve. They also report on what's been done so management gets a daily update of where the project is. 

Scrum literature focuses mainly on the iterative planning and tracking process. It's very close to the other agiles in many respects and should work well with the coding practices from XP. 

After a long time without a book, finally Ken Schwaber and Mike Beedle have written the first scrum book. Ken Schwaber also hosts controlChaos.com which is probably the best overview of SCRUM. Jeff Sutherland has always has an active web site on object technology issues and includes a section on SCRUM. There's also a good overview of Scrum practices in the PLoPD 4 book. 

Coad's Feature Driven Development

Feature Driven Development (FDD) was developed by Jeff De Luca and long time OO guru Peter Coad. Like the other adaptive methodologies, it focuses on short iterations that deliver tangible functionality. In FDD's case the iterations are two weeks long. 

FDD has five processes. The first three are done at the beginning of the project. 

· Develop an Overall Model 

· Build a Features List 

· Plan by Feature 

· Design by Feature 

· Build by Feature 

The last two are done within each iteration. Each process is broken down into tasks and is given verification criteria 

The developers come in two kinds: class owners and chief programmers. The chief programmer are the most experienced developers. They are assigned features to build. However they don't build them alone. Instead the chief programmer identifies which classes are involved in implementing the feature and gathers their class owners together to form a feature team for developing that feature. The chief programmer acts as the coordinator, lead designer, and mentor while the class owners do much of the coding of the feature. 

Until recently, documentation on FDD was very skimpty. Finally there is a full book on FDD. The original description was in Peter Coad et al's UML in Color book. His company, TogetherSoft, also does consulting and training on FDD. 

DSDM (Dynamic System Development Method)

DSDM started in Britain in 1994 as a consortium of UK companies who wanted to build on the RAD and iterative development. Starting with 17 founders it now boasts over a thousand members and has grown outside its British roots. Being developed by a consortium, it has a different flavor to many of the other agile methods. It has a full time organization supporting it with manuals, training courses, accreditation programs, and the like. It also carries a price tag, which has limited my investigation of the methodology. However Jennifer Stapleton has written a book which gives an overview of the methodology. 

Using the method begins with a feasibility and a business study. The feasibility study considers whether DSDM is appropriate to the project at hand. The business study is a short series of workshops to understand the business area where the development takes place. It also comes up with outline system architectures and project plan. 

The rest of the process forms three interwoven cycles : the functional model cycle produces analysis documentation and prototypes, the design and build cycle engineers the system for operational use, and the implementation cycle handles the deployment to operational use. 

DSDM has underlying principles that include active user interaction, frequent deliveries, empowered teams, testing throughout the cycle. Like other agile methods they use short timeboxed cycles of between two and six weeks. There's an emphasis on high quality and adaptivity towards changing requirements. 

I haven't seen much evidence of its use outside the UK, but DSDM is notable for having much of the infrastructure of more mature traditional methodologies, while following the principles of the agile methods approach. There does seem to be a question on whether its materials encourage more of a process-orientation and more ceremony than I would like. 

The Manifesto for Agile Software Development

With so much similarity between these methods, there was a fair bit of interest in some form of collaborative work. As such representatives from each of these methodologies were invited to a two day workshop at Snowbird Utah in February 2001. I tagged along, without much expectations. After all when you put a bunch of methodologists in room, civility is usually the best you can hope for. 

As it turned out I was surprised. Everyone was conscious of the fact that there was a lot of common ground, and this recognition was much greater than the differences between the processes. So as well as some useful contact making between the process leaders, there was also the idea to issue a joint statement - a call to arms in favor of more agile software processes. (We also agreed to use the term "agile" to refer to our common ideas.) 

The result is a Manifesto for Agile Software Development, a statement of the common values and principles of agile processes. There's also a desire to collaborate further in the future, to further encourage both technologists and business people to use and require agile approaches to software development. There's a software development magazine article that is a commentary and explanation of the manifesto and a short piece here on the future of the agile manifesto. 

Is RUP an agile method?

Whenever we start discussing methods in the OO arena, we inevitably come up with the role of the Rational Unified Process. The Unified Process was developed by Philippe Kruchten, Ivar Jacobson and others at Rational as the process complement to the UML. RUP is a process framework and as such can accommodate a wide variety of processes. Indeed this is my main criticism of RUP - since it can be anything it ends up being nothing. I prefer a process that tells you what to do rather than provide endless options. 

As a result of this process framework mentality, RUP can be used in a very traditional waterfall style or in an agile manner. So as a result you can use RUP as a agile process, or as a heavyweight process - it all depends on how you tailor it in your environment. 

Craig Larman is a strong proponent of using the RUP in a agile manner. His excellent introductory book on OO development contains a process that's very much based on his light RUP thinking. His view is that much of the recent push to agile methods is nothing more than accepting mainstream OO development that's been captured as RUP. One of the things that Craig does is spend the first two or three days of a month long iteration with the whole team using the UML to outline the design of the work to be done during the iteration. This is not a blueprint that can't be deviated from, but rather a sketch that gives people a perspective on how things can be done over the iteration. 

Another tack at agile RUP is Robert Martin's dX process. The dx process is a fully compliant instance of RUP, that just happens to be identical to XP (turn dX upside down to see the joke). dX is designed for folks that have to use RUP, but want to use XP. As such it is both XP and RUP and thus a good example of the agile use of RUP. 

For me, one of the key things that needs to happen with RUP is that the leaders of RUP in the industry need to emphasize their approach to software development. More than once I have heard people using RUP who are using a waterfall style development process. Due to my contacts in the industry I know that Philippe Kruchten and his team are firm believers in iterative development. Clarifying these principles and encouraging agile instances of RUP such as Craig's and Robert's work will have an important effect. 

Other Sources

Recently we've seen two good books appear which look at the broad topic of agile methods from Alistair Cockburn and Jim Highsmith. 

There are a number of other papers and discussions about this theme of agile methods. While these may not be full methodologies, they do offer insights into this growing field. 

The Patterns Language of Programming conferences has often contained material that touches on this subject, if only because many of the folks interested in patterns are also interested in more adaptive and humane methods. A leading early paper was Jim Coplien's paper at PLoP1. Ward Cunningham's Episodes pattern language appeared in PLoP2. Jim Coplein now hosts the OrgPatterns site, a wiki which collects together patterns for organizational patterns. 

Dirk Riehle sent a paper to XP2000 that compares the value systems of XP and Adaptive Software Development. The July edition of the Coad letter compares XP to FDD. The July edition of IEEE Software includes several articles on "process diversity" which touch on these methodologies. 

Mary Poppendieck wrote a fascinating article comparing agile methodologies with lean manufacturing. 

Should you go agile?

Using a agile method is not for everyone. There are a number of things to bear in mind if you decide to follow this path. However I certainly believe that these new methodologies are widely applicable and should be used by more people than currently consider them. 

In today's environment, the most common methodology is code and fix. Applying more discipline than chaos will almost certainly help, and the agile approach has the advantage that it is much less of a step than using a heavyweight method. Here much of the advantage of the agile methods is indeed their light weight. Simpler processes are more likely to be followed when you are used to no process at all. 

One of the biggest limitations to these new methodologies is how they handle larger teams. Crystal has been used up to about fifty people, but beyond that size there is little evidence as to how you can use an adaptive approach, or even if such approaches work at all. 

Hopefully one message that's clear from this article is that adaptive approaches are good when your requirements are uncertain or volatile. If you don't have stable requirements, then you aren't in the position to have a stable design and follow a planned process. In these situations an adaptive process may be less comfortable, but it will be more effective. Often the biggest barrier here is the customer. In my view it's important for the customer to understand that following a predictive process when requirements change is risky to them just as much as it is to development. 

So you'll notice I've said that if you have more than fifty people you should use a traditional predictive process and if you change changing requirements you should use an adaptive process. What if you have both a large project and changing requirements? I don't have a good answer to this, so I'd suggest you seek a second opinion. I can tell you that things will be very difficult, but I suspect you already know that. 

If you are going to take the adaptive route, you need to trust your developers and involve them in the decision. Adaptive processes rely on you trusting your developers, so if you consider your developers to be of low quality and motivation then you should use a predictive approach. 

So to summarize. The following factors suggest an adaptive process 

· Uncertain or volatile requirements 

· Responsible and motivated developers 

· Customer who understands and will get involved. 

These factors suggest a predictive process 

· A team of over fifty 

· Fixed price, or more correctly a fixed scope, contract 

Which Adaptive Process?

All of these processes are new, and I can only give some first hand experience to guide you. In my choice the question lies in the team size and how much discipline they are prepared to go for. 

With a dozen developers or less that are inclined to try it, I'd certainly push for XP. It may be that the team won't go all out in the XP process, at least initially, but you still get a lot of benefit by a partial XP approach. For me the key test of using this process well is automated unit testing. If the team are prepared to do that, then the technical foundations will be in place. If they can't do that, then I don't suspect they'll handle the rest. 

If the discipline isn't there, or the team is too large, then I'd be inclined to follow Crystal's advice. It's certainly the lightest of the agiles, and Cockburn is particularly adaptive to the lessons of development. I'd still use the XP planning process in these cases. 

Having said that, however, I'm working with a team of forty who are successfully trying many XP practices and are pretty close to full XP, so with determination and a committed team you can adapt your process outside at least some of these boundaries. 

And that's really the key message. Whatever process you start with will not be the process that'll really work for you. You have to take charge of your process, monitor it and adapt it to your circumstances. In the end it must become your process, any other labels are secondary. 

