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Chapter 28

Mob Programming and the
Transition to XP

—Moses M. Hobhman and Andrew C. Slocum

Extreme Programming (XP) development practices emphasize
the importance of developer communication. Our team is cur-
rently in a transition toward using many of XP’s suggested light-
weight practices. As part of and to facilitate this transition, we
have been developing a collaborative method we call mob pro-
gramming. The term “mob programming” is whimsically
dervived from the tevm “pair programming” and indicates the
practice of vefuctoring code in groups larger than two developers.
The purpose we identify for this refactoring focuses less on writing
code that we will use later and morve on encouraging healthy dis-
cussion. In this chapter, we describe our process and its precursors
as they have evolved over time. We report the successes vealized
and the failures suffeved in the context of the values of XP.

Infroduction

The benefits of pair programming are documented: better, simpler
code written in less time; improved interdeveloper communication and
feedback; and shared code ownership, to cite a few [Williams+2000;
Cockburn+2001 ]. We have undertaken an experiment on our development
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team to see if some of these benefits remain when the programming
group grows beyond two people. This experiment evolved from regular
developer lunch meetings originally run in a presentation format, with
one member of the team presenting code familiar (usually only) to him
or her. At the time, we were not employing XP practices but had vague
plans to do so at some point in the future.

Since then, the team as a whole—not just the developers—has be-
gun to take the first steps toward XP. We now have iterations and some
form of continuous integration, we are writing unit and acceptance
tests, and we have dabbled in pair programming. Because our team is
unfamiliar with and therefore unsure of XP’s benefits, it is useful for us
to find ways to experiment with and eventually to reinforce beneficial
XP development practices.

To this end, we have identified long-term and short-term goals.
Regular developer meetings cannot achieve all these goals on their
own. However, we intend for the meetings to facilitate this achieve-
ment in the context of a broader set of XP practices. In the long term,
we want to decrease individual code ownership, to encourage pair pro-
gramming, and to improve unit test coverage. We want to improve the
overall quality of the code we write. Formal mentoring is not an op-
tion, so instead we want to provide greater opportunity for developers
to work together, enabling them to exchange information about cod-
ing standards, helpful programming patterns, and design decisions. Fi-
nally, we hope that working together regularly will build our sense of
ourselves as a team.

In the short term we want these meetings to be fun and interactive.
We want the format to respond to our needs and interests as they
evolve over time, so that the meetings do not feel forced. We also typi-
cally set a small practical goal before ourselves to provide something as
a focus for our attention. In the beginning this practical goal was the
short presentation but has recently evolved into what we have capri-
ciously termed “mob programming,” the refactoring of a small piece of
code in groups larger than two people.

The formation of this weekly ritual has been an iterative and ongo-
ing process as we continue to strive for a format that feels “natural.”
We have by no means arrived at this desirable goal, but we hope that an
account of our experiences is nonetheless interesting to the reader.
Therefore, we begin with a historical description of our efforts. With
this picture, we move on to compare an idealized view of mob pro-
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gramming with the values of XP and to discuss the lessons we have
learned that help mob programming be more productive. Before con-
cluding, we discuss some of the problems we have encountered during
our experiments.

Description of Methods
Early Days

In early January 2000, we began a series of weekly developer lunches,
whose purpose is best described by quoting the e-mail one of authors
sent to the developer team.

Here is the basic idea 1 propose (subject to any modifications you guys
feel ave necessary of course): each week . . . someone will give a short (30
min), informal presentation of some piece of development work. . . .
The presentation will be followed by group discussion of the material
for another balf an hour or so. . . . Loosely, these talks will hope to serve
to: familiavize us all (esp. new people!) with the . . . architecture, help
those giving the talks to come up with new ideas nbout how to solve
arvchitectural problems, and give us a chance to all talk shop together
as a group. 1 imagine that morve familiarity with what everyone does
maght also help when we try . . . [pair] programming . . . in the com-
ing months. . . . You should try to show some real code . . . I emphasize
that the point of these talks is to provide an opportunity for informal
group discussion. Don’t worry about making a powerpoint [sic] pre-
sentation . . . [Hohman2000]

When these meetings began, individual code ownership was the
rule. Developers who had been around for a while were pushing for the
adoption of XP techniques (such as unit testing and pair program-
ming), and new developers had a hard time getting a handle on the al-
ready present code base. Frequent and regular code discussion was
unanimously received as a good idea.

Our goals were similar to the broader goals of XP. We wanted to in-
crease developer communication, both to increase morale and to aid in
the dissemination of crucial knowledge about our software. We wanted
to decrease individual code ownership. With a broader knowledge of
the overall architecture, each of us would be less afraid to change
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“someone else’s” code. We wanted to encourage more feedback within
the group on design and coding decisions. And we wanted a light-
weight solution. Formal presentations, arduous preparation, and pre-
scribed meeting content were not going to be accepted by the group.
We wanted to provide a forum for people to talk about issues they al-
ready found interesting.

First Light

The presentations were boring. They resulted in little actual feedback
or informal discussion. The first half hour mercilessly took over the sec-
ond half hour, because the second half hour was often awkwardly silent.
After a couple of months, we had already discussed every part of the ap-
plication, at least at a general level. We needed to make a change. The
presentation format did not serve our goals. We needed to increase the
emphasis on group discussion.

For a couple of meetings, we completely dropped any official agenda
whatsoever and just had lunch together. Discussions arose naturally, of-
ten with different parts of the group discussing different topics. How-
ever, as often as not, these topics were not related to our work. There
was little focus, and as a result, people began to lose interest and leave
after they had eaten. A total lack of structure was not good either.

To re-create focus, we wrote a simple utility to pick one Java class at
random from our source tree. The day before each meeting, we would
pick a couple of classes and announce them to the group. At the meet-
ing, we would project the code on the wall and discuss it. The idea was
that, over time, we would have the opportunity to discuss code from all
parts of the application while avoiding the arduous presentations.

By looking at the code one class at a time instead of one module at a
time, we did not have to worry about running out of material after two
months. Familiarity with a particular module could grow over time. In
this format the person who had written that particular class still did a
lot of the talking; however, we did notice that these meetings elicited
more discussion than our original format.

Looking at code at the class level was more instructive than at the
module level. At module granularity, a half-hour presentation can cover
only the barest summary of the screens, the business logic, and the high-
level architecture. Also, module presentations become less helpful and
less interesting over the life of the project. As the code complexity of a
module increases, the level of detail of a presentation must decrease.
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At the class level, developers can see the similarities between mod-
ules. Many of our design patterns apply across the application, and a
discussion of one module’s use of a pattern can explain an entire layer
of the application. Additionally, common utility classes can be hard to
find or are implemented several times. Class-level discussions with all
the developers present can reveal or prevent this kind of redundancy.

Which Brings Us to the Present

One day, a few months ago at the time of this writing, we were particu-
larly distressed by the quality of code under discussion. So we decided
to go ahead and make a few changes right then and there. We were not
particularly careful, and there were no unit tests written for the class, so
we ended up breaking the build. To restore the build to health, some-
one had to spend time throwing away the changes we made. However,
we had learned something. Changing the code during the meeting
made the discussion more interesting, perhaps because it forced people
to think, and when people think, they tend to have more to say. We de-
cided we were on to something, so we subsequently added structure to
make the process safer and to improve on the idea. This process is still a
work in progress, so here we present only our current view of its ideal
execution.

Some period of time before the meeting—the most effective pe-
riod is a few days—one or two classes are picked from the source tree
for discussion. The person who runs the selection utility vetoes gener-
ated code and code destined to be removed soon from the source
tree. The remaining results are then filtered based on level of interest,
until there are one or two worthwhile candidates. Two people (“pre-
viewers”) spend time together looking over these classes to make sure
that there is enough material for an hour to an hour and a half’s dis-
cussion. If there is not, they replace one of the selections. These two
people also examine the unit test coverage and augment it if neces-
sary. Finally, these two developers begin to brainstorm issues for dis-
cussion and possible refactorings. When the previewing phase is over,
the two e-mail the code in the body of an e-mail message to all the
developers on the team so they have a chance to glance over it them-
selves before the meeting.

The day of the meeting, the group meets in a closed room to avoid
outside distractions. For the first 20 minutes or so, we eat and engage
in social discussion. Then we begin.
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Developers play different roles in the process. One role is the
“driver,” a person who types, compiles, and tests the code. Because we
split into two groups, there are two drivers, one at each of a pair of lap-
tops. We connect these laptops to projectors that display the code on
opposite walls, giving each group some focus. We intend that all devel-
opers share the driver role (though this does not often occur; see the
section Shortcomings). Second, the person or persons who originally
wrote the code (or are familiar with it) take on a special role as “narra-
tors,” providing a description of the code, its purpose, and how it fits
within the context of the rest of the application. Finally, the rest of the
group participates by offering suggestions and feedback. These people
form the mob, probably the most difficult role to play and the least un-
derstood of the three.

At the beginning, the narrator tells the group about the code and its
history. Then we split into two groups, one at each laptop/projector,
and discuss ideas for refactoring. We discuss with our hands as well,
typing in our suggestions to communicate them more clearly. If the re-
factorings we agree on are simple enough, we carry them out. After
about half an hour, or when we feel it is time, the two groups rejoin
and discuss the changes each group has made. We then decide which to
keep (if any) and which to throw away.

The Infended Benefits of Mob Programming
in the Context of XP

The four stated “values of XP” in Kent Beck’s Extreme Programming
Explained are communication, courage, feedback, and simplicity
[Beck2000]. Mob programming provides an opportunity for maximal
feedback and communication. During meetings, the entire team shares
ideas about all aspects of code design. For part of the meeting, we split
into two groups small enough that everyone can be involved in the dis-
cussion at some level. Then when we regroup, each developer has an op-
portunity to share those discussions with everyone else on the team. By
looking at a different piece of randomly chosen code each week, all de-
velopers get feedback on coding and design decisions they have made in
the past, without being singled out. Also, during refactoring and wrap-
up, our peers review the programming decisions we make during the
meeting. Naturally, discussions that begin during mob programming
can continue outside the meetings, fostering an atmosphere of greater
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communication. We also hope that working together in this way may
make us more open to pair programming outside the meetings.

Mob programming also fosters the value of courage. At one time,
we merely looked at code during meetings. Now we change it on the
spot, as soon as we see something that can be improved. It is important
that we actually change code during the meeting, because this active
engagement of the material promotes thought and discussion instead
of passive spectatorship. We also encourage throwing away the code at
the end of the meeting if the group feels that the changes made are not
an improvement. We try to rotate the roles of driver and narrator
throughout the group so that each developer has an opportunity to be
courageous. Honest, open discussion is promoted during meetings, so
opinions that may not be expressed outside of meetings (such as a
deeply divided opinion within the group about a design decision) are
confronted.

To be able to change code courageously, good test coverage is nec-
essary. The test coverage of our code increases as a function of the
meetings, because the previewers must make sure it is adequate before
the meeting begins. Also, while we are changing code during meetings,
the value and practice of testing can be reinforced.

Finally, our meetings value simplicity. The atmosphere has always
been informal. We incrementally add structure only when we feel it is
necessary. For example, we have found that we must preview the code.
If we do not, the meeting is often spent debugging someone’s applica-
tion configuration, trying to get one test to succeed. Such episodes try
everyone’s patience and are totally unproductive. Also, by ensuring that
there are already working tests, previewing makes it much easier to add
tests as needed while refactoring. Finally, it is important that a couple of
people have already looked at the code in some detail before the meet-
ing, because the person who wrote the code may not be present and
thus be unable to play the narrator role. Having a couple of people who
understand the present state of the code helps start discussion. E-mail-
ing the code in the body of an e-mail message to everyone in the group
has also been successful in acquainting people with the code before the
meeting so that people are more ready to begin discussion. We have
found this much structure to be useful. We are always ready to remove
any structure that turns out to be unnecessary.

We note finally that we have experimented both with two groups/
projectors and one group/projector. One projector is a little easier to
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manage logistically. However, because our group is composed of about
ten developers, having only one point of focus can make it difficult to
include everyone in the process. With two projectors, we can try several
different, generally more engaging formats. We can follow the format
described earlier: split into two teams, each of which comes up with its
own refactoring of the code, which is then compared with the other
team’s and discussed. We have found this format to be the most suc-
cessful. We have also tried having one team refactor and the other team
write tests. This latter format suffers from the problem that to refactor,
you need working tests. Conversely, once you have written the neces-
sary tests for the next refactoring step, often you must wait for that re-
factoring to occur before it makes sense to write additional tests. One
team ends up waiting for the other. In any case, having two points of
focus involves more people and shares the roles played more broadly
within the group. Also, having two groups increases the diversity of
ideas that are presented during the meeting.

Shortcomings

At the time of this chapter’s final revision, we have practiced mob pro-
gramming about ten times. It has not been an unmitigated success. In
this section, we discuss the problems we have encountered.

First of all, we have had trouble following our own guidelines. For
instance, it has always been clear that good preparation, in the form of
previewing, has a strong effect on the quality of the meeting. How-
ever, only once or twice have we found someone sufficiently moti-
vated to complete this preparation thoroughly. This points to a
potential weakness of our practice. Mob programming, in some ways,
stretches the principle of doing what is natural. For a quality meeting,
some discipline is necessary. We are still searching for a degree of dis-
cipline that works for our team. It is not clear whether the team will
eventually find preparation more natural, or whether we will find a
way to avoid preparation. This is an important point. It is not just our
guidelines that evolve, but also the team itself. This should not make
us uncomfortable. Shooting at moving targets is an integral part of
the XP experience.

We have also discovered that people find it difficult to remain fo-
cused, especially those who are not driving. The mob plays a role that is
not as well defined as the driver role, so it is easy for a mob participant
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to feel useless during mob programming. Having more than two pro-
grammers in a group leaves the other members of the mob to day-
dream, to have other, unrelated conversations, and so forth. Unless
everyone in the room feels engaged in the practice, the mob inevitably
becomes unruly. How, then, could we change the format of mob pro-
gramming so that we engage everyone? We have not yet found an an-
swer to this question. The lack of engagement may be exacerbated by
the fact that the team does not seem to have bought the idea of mob
programming completely. At this point the costs are clearer than the
benefits. We will expand on this greater issue at the end of this section.

When searching for ways to improve mob programming, we have so
far found it difficult to get feedback from the rest of the team. This may
just be because we have not been practicing it for very long, and people
have not made up their minds one way or the other. However, we also
wonder if perhaps this is because the group sees one of the authors
(Moses) as the motivating force behind the meetings. We have some
evidence that people feel reluctant to criticize the process because criti-
cism may be construed as criticism of Moses.

The Role of “Coach”

One inadequacy of our chapter so far is that we have completely ig-
nored an important role in the whole process, and that is the role of
“coach” (to use Beck’s terminology). This role, during and surround-
ing these weekly meetings, has consistently been played by Moses. All
the developers on the team see these meetings and especially see mob
programming as “Moses’ baby.”

Moses has made a number of probably classic coaching mistakes that
can be summarized as leading too directly. When no one volunteers to
act as a previewer, he does it himself. This can lead to this work being
done at the last minute and not very thoroughly, because the burden is
not shared. Because Moses is excited about seeing these ideas put into
action, he often takes too active a role in the process. He is usually one
of the drivers during mob programming.

This is clearly problematic. These meetings, in whatever format,
will never work if they are not a creative and experimental process for
the team as a whole. We have begun to see improvement in this area,
however. Several months ago, the meetings would not occur if Moses
were out of town or otherwise too busy to organize the meeting. To-
day this is no longer true. More regularly we observe other developers
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suggesting and implementing new ideas for improvement, both dur-
ing the meetings and outside of them. Progress toward group owner-
ship of this process takes time, and we believe we are beginning to see
it happen. New ideas may take us completely away from our current
format, but succeeding at mob programming in particular is certainly
not the point anyway. It is far more important, and more in line with
our goals, that we succeed at doing something owned by the group,
developed interactively without one person at its center.

Sometimes, after a particularly unproductive meeting, we wonder
whether we should continue having these meetings at all. If they began
as unproductive presentations and have resulted in chaotic attempts at
mob programming, have we really found anything of value? We believe
that the answer is undeniably yes. We base this judgment on our obser-
vations of the changes in team behavior not only during developer
meetings, but also during our day-to-day operation.

At the first meetings, no one talked except the presenter. Today our
meetings are chaotic because everyone talks, and people are usually
talking about code. They may not be talking about the code under dis-
cussion, but they are talking about code. The fact that at our last meet-
ing four people other than Moses began a discussion criticizing mob
programming and seeking a remedy is significant. These people saw the
meetings as theirs to control.

Outside the meetings, frequent informal discussion has become
markedly more common, even commonplace. We have also become
bolder. Recently we used a developer meeting to discuss our level of
commitment toward XP practices compared with our current level of
achievement of those practices. We decided to speak with our project
manager to put a plan in place to carry out the last half of our current
release in three two-week iterations, with tasks estimated by the team
instead of by a manager. For the first time in the history of our project,
most of the development team participated in the planning and feature
estimation part of our development process. Our team has become no-
ticeably more courageous, more collaborative, and more open.

We can thus see our meetings, in whatever format, as a “generative”
process—a process that “produces the generated quality indirectly”
[Gabriel1996]. Meeting together every week to invent and experiment
with practices of our own design has changed us as a team. We have not
only gotten better at designing and carrying out these practices, we
have become closer and more capable as a team. These benefits cannot

332 Extreme Programming Perspectives

%

+/@



%% é 111_SUCCI.ch28.fm Page 333 Thursday, June 27,2002 8:17 AM

Al

be attributed solely to our weekly meetings, but the meetings have
played an important role.

Finally, we add that when we actually followed our guidelines for
mob programming, the process went relatively well. Also, during peri-
ods when we have done less mob programming, we have found that
less progress was made toward better and more complete testing.

We have decided to continue to pursue mob programming with two
improvements. One, we will complete the necessary preparation. Two,
the coach will coach more indirectly, yet more firmly (for example,
more consistently enforcing the preparation). We have also decided, as
a team, to alternate mob programming with other formats. We want to
give mob programming a chance to succeed if it can, while experiment-
ing with alternatives.

Conclusion

Our experiment with mob programming, still in its infancy, has so far
received mixed reviews. The undeniable benefits of the practice have
been more indirect. Communication has been noticeably enhanced.
Test coverage is improving. The meetings themselves are becoming
more productive, regardless of format. There is a growing sense of
ownership of the meetings by the team as a whole. We view these meet-
ings as a work in progress. We do not view the process as it exists today
dogmatically, but as a lightweight method of encouraging shared val-
ues. If mob programming does not work, we will try something else.
We hope, however, that sharing our experiences may help others
searching for ways to facilitate the transition to a more people-centered,
communication-focused process like XP.
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