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Chapter1  Introduction

applications. There has been far less interest in the social relationships be-
tween developers as they produce code.

Whilst academics in the 1990s examined communication with users, some
practitioners were bringing the communications needs of developers to the
fore. The agile methods movement takes as one of its core principles that im-
proving communication within a team can improve the performance of that
team. The Agile Manifesto, (Beck et al.; 2001), and the working practices which
are used by agile teams present a challenge to established tropes of software
engineering in their explicit appeal to developers. These methods privilege
interactions within teams and the use of tools and techniques such as Test-
Driven Development over documentation and project management.

There is evidence that agile approaches lead to a range of benefits from
happier developers, (Muller and Padberg; 2004) and to more productive teams,
(Benefield; 2008). Dyba and Dingsoyr (2008) write that it is not clear how ag-
ile methods are used in practice nor are their benefits and the causes of those
benefits necessarily well-defined. In particular the role of communication is
under-researched and under-theorized. Are agile developers more produc-
tive because they are placed in situations such as Daily Scrums in which they
have to talk about their work or despite this? Does pair-programming lead to
better code through talk-in-interaction about code?

The development of software happens in many places and at many times
but this work is interested in professional programmers working on commer-
cial projects. Llewellyn and Hindmarsh (2010) write that research into organ-
isations rarely turns an analytical focus to questions of what work is and how

work is accomplished. Research into software development seems rarely to re-



Chapter 1 Introduction

veal the working practices of developers, often being more interested in tools
and techniques than in the work which they support. Schultze (2007) points
out that much research into knowledge work has focused on the classification
of knowledge rather than on the work of producing it which has meant an
interest in what people know rather than in how they come to know.

This thesis grew from an interest in what programming is and in what pro-
grammers do when they program. Software development in general and pro-
gramming in particular, are situated in “work” whether that is seen through
the abstractions of project and team or seen as simply another type of white-
collar office work. This research shows how programmers work together to
create software and how the ways in which they talk about their work and the |
software which they are making frame and formulate that work.

Software engineering has a disciplinary orientation towards the tools, pro-
cesses and products of software engineering and significant improvements
have been made in all of these. But because the discipline’s interest in process
means that whilst there has been significant research into aspects of agile such
as project management relatively few studies have been made which look at
communication within agile teams. Those studies which do exist have tended
to look at the management of agile teams or at the process of designing soft-
ware. The work which is presented in this thesis is specifically and exclusively
an examination of that part of programming which is the writing and testing
of software source code. It addresses the ways in which agile developers talk

about their work and how that talk, in turn, enables agile practices.



1.1 Software Engineering

1.1 Software Engineering

The development of software is a multi-faceted activity which includes both
the technical and the social. It is heterogeneous engineering, (Law; 1987), in
which technologies arise through the negotiation of a complex network of so-
- cial and technical factors mediated through éonﬂict. Law is aware that en-
gineers are as much products of a mix of factors as the artefacts which they
create are. The engineer and client both bring complex ideas, experiences and
requirements to the negotiation of a product. In a sense this has been known
since the formulation of Conway’s Law which states that “[a]ny organization
which designs a system (defined more broadly here than just information sys-
tems) will inevitably produce a design whose structure is a copy of the or-
ganization’s communication structure”, (Conway; 1968). Any examination of
engineering practices which omits these wider contexts is, Law argues, in dan-
ger of over-simplifying the activity.

The IEEE has defined software engineering in (Abran et al.; 2004) as:

(1) The application of a systematic, disciplined, quantifiable ap-
proach to the development, operation, and maintenance of soft-
ware; that is, the application of engineering to software. (2) The

study of approaches as in (1).

Software engineering and computer programming are different things yet
even some professional programmers might struggle to identify what itis that
differentiates software engineering and computer programming. The differ-
ences between the two terms might become clear after looking at some defini-

tions. The terms work as effective synonyms in general usage because whilst



1.1 Software Engineering

relatively few people have heard of software engineers everyone has heard of
computer programmers even if they have no idea what a computer programmer
actually does.

The Association of Computing Machinery write in (ACM; 2012) that:

Software engineering is concerned with developing and maintain-
ing software systems that behave reliably and efficiently, are af-
fordable to develop and maintain, and satisfy all the requirements
that customers have defined for them. It is important because
of the impact of large, expensive software systems and the role
of software in safety-critical applications. It integrates significant
mathematics, computer science and practices whose origins are in

engineering.

(Sommerville; 2004), a popular introduction to Software Engineering, widely

used on University courses, states that:

Software engineering is an engineering discipline that is concerned
with all aspects of software production from the early stages of
system specification to maintaining the system after it has gone

into use.
Those definitions all include notions of:

* Disciplined processes.
* Lifecycles running from the specification of a system through develop-
ment and on to maintenance.

¢ Engineering.



1.1  Software Engineering

But the notion of programming, of writing and developing code is not a
core part of them. Programming is implicit in terms such as “development”,
“maintenance” or “production”, yet, surely, writing code is software engineer-
ing. The authors of those definitions place the design and creation of high-
quality code as neither more nor less important than requirements gathering,
project management or the writing of a specification.

The idea that software can be “engineered” is fundamental to contempo-
rary understanding of the software development process. Professionals across
IT take engineering to mean the application of rigour and of numerical analy-
sis and the creation of controlled and reproducible processes, (Brechner; 2007).
Engineers from other fields have more nuanced ideas of what engineering can
mean. Florman (1976) writes that engineering is “the art or science of making
practical application of the knowledge of pure sciences” and that engineers
“solve problems of practical interest...by the process we call creative design”.
Engineering “has as its principle object not the given world but the world that
engineers themselves create”, (Petroski; 1992).

The larger thesis put forward by Petroski is that engineering is an essen-
tially human activity and that engineered structures and products sometimes
fail but that the important thing is to learn from those failures so that they are
not endlessly reproduced. Software engineering is a discipline born of crisis,
(Naur and Randell; 1968), one which see itself as still in crisis, (Glass; 2006b),
and one which is ill at ease with itself, (Bryant; 2000), because of its failures.
Both practice and research in software engineering are framed within an over-
arching need to reduce both the frequency and severity of systems failure. The

rigour of engineering provides possible route from crisis to reliable software.



1.2 The structure of this thesis

Yet software engineering’s vision of engineering as rigorous and process
driven differs from the engineer-authors who see it as a practical and creative
activity in which there is continuous learning. Counter movements such as
Agile, see Section 2.6, and Craftsmanship, Section 2.8, whilst not rejecting the
software engineering agenda have started to re-formulate software develop-

ment as something which is more akin to the design-led ideas of engineering.

1.2 The structure of this thesis

This thesis is divided into three parts.

In the first part, Chapter 2 introduces software engineering as a discipline
in which the delivery of product can be problematic. A case study shows why
producing software can be so difficult. The Chapter then examines alternative
approaches to team working and looks at the role of the skills of individual
developers in the production of software.

Chapter 3 studies the importance of talk as a method for the production
of understanding and coordination. Finally in this part, Chapter 4 includes a
discussion of relevant research methods and the design of the research used
in this work.

The second part contains the three case studies which were undertaken.
The first case study, Chapter 5 follows a software house as they introduce the
agile method Scrum into a project. It shows their working practices before
they started to use Scrum, discusses the problems managers in the company
identified as drivers for the move to Scrum and, finally, shows how the team
applied some of Scrum’s methods.

The second case study is of a company which had been using Scrum for a



1.2  The structure of this thesis

long time. In this Chapter a single event, one of their daily stand-up meetings,
is analysed in detail. The analysis reveals how their social interactions within
the meeting enable the coordination of work, the sharing of technical detail
and strengthen the personal relationships within the team.

The final case study is a detailed analysis of the sense-making in which
two developers are engaged as they work in a “pair” to understand existing
code and write more code based upon it. This case study is presented as a
conversation analysis of a series of interactions which took place in a period
of three weeks.

The final part of the thesis contains a discussion Chapter in which the key
ideas and themes of the thesis are brought together to demonstrate that the
practices of software engineers as they try to understand their code and as
they coordinate their work are socially situated. This discussion shows that,
although software development is at its core a technical activity, the social

context within which it happens affects how it is done and what it produces.
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2.2 The difficulty of developing software

Communication is a core idea in the agile community and is central to
the ways in which many agile practices are implemented. This Chapter in-
troduces those agile practices which are concerned with communication but
looks specifically at a subset which were found in the fieldwork for this thesis.
Examining agile communication as seen in the commercial development of
software and provides a context within which to read the later empirical and

analytical Chapters.

2.2 The difficulty of developing software

We have been programming computers since the 1940s and for most of that
time there has been talk of a crisis in software development. That crisis stems
from the perception that most IT systems are delivered late, over budget and
with less functionality than was originally specified. The situation became so
bad that in 1968 NATO convened a conference of 50 experts to examine the
situation and suggest a way forward. Much of the discussion of this event in
Naur and Randell (1968) remains pertinent today, indeed we often repeat the
same discussions with the technologies simply updated. This conference pop-
ularised the use of the term Software Engineering and set its basic parameters.
The new discipline was based on study of methodologies, how programs are
designed and written, and tool support for development.

The noticeable omission from both the 1968 conference, and most later
work, is the idea of the software engineer as a person who designs and writes
computer programs whilst working collaboratively and creatively. In part that
has been deliberate: the discipline of software engineering was established

with an engineering bent, d’Agapayeff was quoted as saying “[p]rogramming

11



2.2 The difficulty of developing software

is still too much of an artistic endeavour. We need a more substantial basis. .. ”.
This view prevailed in 1968 and continues to dominate today. The idealised
“software engineer” who rises from the Garmisch conference regards engi-
neering as an activity which is essentially rigorous because the mathematical
certainty of “engineering” brings repeatability and “measurability” to soft-
ware development, (Brechner; 2007). By constituting the creation of software
as a process which can be measured and managed the process became an ob-
jective reality. The formulation of this reality happened so quickly that by the
time that NATO reconvened its conference in Rome in 1969, Brian Randall no-
ticed that participants talked of “software engineering” as an established fact,
(Rosenberg; 2007).

The 1968 NATO conference was convened because of widespread percep-
tions that there was a crisis in software development. At the time the most
infamous example of a failed project was IBM’s development of its OS /360 op-
erating system. The OS/360 project had gone disastrously wrong: the system
was delivered over a year late, required 5,000 person-years effort, cost $500
million (four times the original estimated cost) and was full of bugs which
would take years to track down and fix. Projects like OS/360 were failures
along both technical and managerial dimensions. Other projects were failing
because the needs of users were not considered deeply enough so that time
and money were being spent to build systems which weren’t needed or which
didn’t perform as their users expected or required.

It was clear that software development, as constituted in 1968, was unable
to keep pace with the changing needs of customers or with the pace of devel-

opments in hardware. Something had to change. Naur and Randell report

12



2.2 The difficulty of developing software

two of the Garmisch participants talking about the ways in which they saw

systems being developed.

Kinslow: The design process is an iterative one. I will tell you one
thing which can go wrong with it if you are not in the laboratory.

In my terms design consists of:

* Flowchart until you think you understand the problem.

¢ Write code until you realize that you don't.

* Go back and re-do the flowchart.

¢ Write some more code and iterate to what you feel is the cor-

rect solution.

If you are in a large production project, trying to build a big sys-
tem, you have a deadline to write the specifications and for some-
one else to write the code. Unless you have been through this be-
fore you unconsciously skip over some specifications, saying to
yourself: I will fill that in later. You know you are going to iter-
ate, so you don’t do a complete job the first time. Unfortunately,
what happens is that 200 people start writing code. Now you start
through the second iteration, with a better understanding of the

problem, and it is too late.

The problem of software development which Kinslow identifies stems from
incomplete specification. The specification contains the requirements for the
system. Those requirements come from an understanding of the problem do-

main and of the solution domain. However, that understanding only comes

13



2.2 The difficulty of developing software

gradually. Understanding requirements then designing software to imple-
ment a solution to those requirements necessarily has to be an iterative pro-
cess. But systems are large and complex. In the 1960s software was intimately
tied to hardware with operating system, application software and, sometimes,
the hardware itself being built concurrently. Project teams quickly became
large and their members became specialists in particular aspects of the so-
lution. Once an approach had been determined and the team had started to
implement it changing course was very difficult. Projects tended not to iterate,
they tended to build the thing which they first defined.

Another participant agreed that requirements presented a problem.

The most deadly thing in software is the concept, which almost
universally seems to be followed, that you are going to specify
what you are going to do, and then do it. And that is where most
of our troubles come from. The projects that are called successful,
have met their specifications. But those specifications were based

upon the designers’ ignorance before they started the job.

Not everyone agrees that there really is a crisis. If there is a crisis in soft-
ware development it “represents a damning condemnation of software prac-
tice. The picture it paints is of a field that cannot be relied upon to produce
valid products”, (Glass; 2006b). Yet we know that innumerable software ap-
plications ranging from Websites to operating systems are successfully devel-
oped and deployed. Glass blames a lack of studies looking at the industry’s
successes: “Many academic studies assert the software crisis is the reason be-
hind the concept the particular study is advocating, a concept that is intended

to address and perhaps solve this particular crisis”.

14



2.2 The difficulty of developing software

The best way to understand the failure of projects may be to look at lots of
them. Consultants DeMarco and Lister have studied and worked on many
software projects over the last forty years. Every year from the late 1970s
through to the end of the twentieth century they surveyed project teams about
their results. In examining over five hundred projects they found “15 per
cent...came to naught” because they were, for some reason, cancelled or never
used. “25 percent of projects that lasted twenty-five work years or more failed
to complete”. For those failed projects the “overwhelming majority” had “not
a single technological issue to explain the failure”. The most common reason
given for project failure was “politics”. When they unpicked the idea of poli-
tics they found that the term was used to cover a host of people-related issues
such as communication or staffing problems, difficulties with the client or a
lack of motivation within the team, (DeMarco and Lister; 1999).

When projects fail because of organisational politics or culture, improving
those things, or at least recognising that they have become problems and re-
sponding accordingly, ought to bring more successful development. Chapter
5 examines exactly this situation.

The development of software is difficult but so are many other types of
engineering. Software is different because it is an ephemeral manifestation of
ideas. It may be software’s very lack of substance, its ability to become any-
thing which is sufficiently different that its creation requires its own special
crisis. “Software is different because of its intangibility and plasticity”, (Diaz-
Herrera; 2009). Perhaps because software is not concrete the processes which
are used to develop it become as plastic as their product: “the great majority

of software produced is developed following ad-hoc methods, and it remains

15



2.3 Structuring work as projects

true today that software engineers have not been able to put together a co-
herent engineering design method for the systematic production of software,
specifically for large, complex, ill-defined systems”, (Diaz-Herrera; 2009).
Anintangible product rather than a lack of rigour in its development might
be the reason we have a software crisis. In some ways, perhaps, the software
crisis exists because it is so widely talked about. It could be that “[o]ur basic
problem is simply the success of modern computer science. History has shown
that this truth is very hard to believe. Apparently we are trained to expect
a software crisis, and to ascribe to software failures all the ills of society: the
collapse of the dot.com bubble, the bankruptcy of Enron, and the millennial

end of the world”, (Noble and Biddle; 2002).

2.3 Structuring work as projects

Software is developed by teams of people whose work is generally structured
as projects. Much of the discipline’s focus is on improving the industry’s ap-
proach to managing different types of project using a variety of structures. Or-
ganisations such as the Software Engineering Institute have developed models
of best-practice for project teams and organisations which are widely followed,
(Software Engineering Institute; 2010). Most people have some commonsense
understanding of what a project is, but what is a software engineering project?
How is the term understood by practising software developers?

The Software Engineering Institute defines a software engineering project
as “a managed set of interrelated resources that delivers one or more prod-
ucts to a customer or end user. This set of resources has a definite beginning

and end and typically operates according to a plan. Such a plan is frequently

16
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2.3  Structuring work as projects

architectural documents, designs, models and implementation plans, (Som-
merville; 2004). Of course reality is never this straightforward which is why
the waterfall model is often criticised for its simplicity. (McBreen; 2001) writes
that with waterfall “it is easy to consume half the available time before any-
thing can be demonstrated to the users”. The problem is that the project struc-
ture is heavily front-loaded so that effort is put into the definition of require-
ments and the design of the software rather than into implementation. Few
projects are either so straightforward or so heavily resourced that a perfect set
of documentation can be produced such that it will naturally lead on to devel-
opment, testing and deployment. Over the years a number of variants have
appeared which maintain a well-structured project but which allow for more
flexibility during the lifetime of the project. The spiral model, for example,
describes a more realistic project structure, Figure 2.2 shows how it works.
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Figure 2.2: The spiral model, (Boehm; 1988)

The majority of software development has been done using, or attempt-

18



2.3 Structuring work as projects

ing to use, a structured approach in which the structure and functionality of
the product is understood relatively early in the development cycle. In a sig-
nificant proportion of projects understanding of the functionality which will
appear in the completed product is not developed until well into the develop-
ment process and project structures can act to restrict understanding within
teams, (Banker et al.; 1998). Iterative development is a successful answer to
the problems of incomplete requirements and limited understanding of the
necessary path to a completed implementation, (McBreen; 2001, Harper et al.;
2013).

In iterative development the team adds new functionality as and when it
is needed. The project continually cycles through requirements definition,de-
sign and implementation phases. Usually the developers agree the function-
ality which they will implement in the next cycle with the customer, or their
proxy, and determine the length of the cycle and the resources which are re-
quired to complete it, (Deemer et al.; 2010). Often the “new” requirements in-
clude the need to modify functionality which has already been implemented.
Studies such as Hanssen et al. (2009) which look at changes made to code bases
show that the same sections of code or the same parts of a product are repeat-
edly reworked. However repeatedly changing programs leads to “code en-
tropy” in which the source code becomes so complex, or varies so much from
its original form, that errors begin to appear within it. The developers then
risk misunderstandings which “lead to a fear of changing the code, both for
adding new features and for refactoring”, (Hanssen et al.; 2009).

The need to constantly alter code is a common factor in three of the case

studies presented in this dissertation. Chapter 6 is a study of a daily meeting
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within a small team whose discussion focuses on difficulties each of them has
with their code. Chapter 7 follows two programmers as they work together
to understand some existing code as they write code which uses it. Chapter 5
follows a small software house as they introduce agile processes in response

to their customers’ ever-changing needs.

2.4 Chandler: a project in crisis

Rosenberg (2007) gives a detailed journalistic account of a long-running project
to create an information management system called Chandler. The Chandler
project was initiated and funded by Mitch Kapor who made his money from
the creation of the seminal spreadsheet application Lotus 1-2-3. Kapor and
his team wanted to build an application which competed with Microsoft’s Ex-
change Server and Outlook email client but with some fundamental differ-

ences in technology and approach:

¢ Chandler was an Open Source project with a core team of paid devel-
opers and a wider volunteer community contributing code, bug fixes,
design ideas and documentation.

¢ Chandler was to be built using a peer-to-peer architecture rather than a
more conventional client-server one.

* The application was to be programmed in the language Python.

The project structure was similar to that used by others in the Apache
Foundation, to some extent by the Linux Foundation, and by Mozilla as they
created the Firefox browser. Each of these projects has a talented core team

paid to design and implement the application which is supported by a com-
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munity of volunteers. Often these developers are employees of companies
such as IBM, Apple or RedHat who are paid to work on external Open Source
projects. The team at Chandler was reasonably large, twenty seven develop-
ers at its peak, but never ménaged to build a supportive community effort.
Instead almost all of the development work was done in-house.

The first prototype of Chandler was written by programmer Andy Hertzfeld
using the platform-independent language Python. One of the benefits of Python
is that it has a really simple syntax which means that programmers using it
can be very productive, making it ideal for prototyping early version of appli-
cations. Python doesn’t have its own GUI toolkit but there are bindings to an
number of alternatives. Hertzfeld used a toolkit called WxWidgets, at the time
called WxWindows, in his prototype. At the time of the Chandler prototype
WxWidgets was still in heavy development with new features being added all
the time and existing features changing in the way that they worked.

Because of the choice of technologies, building Chandler was always go-
ing to be a struggle. The peer-to-peer architecture was different to the archi-
tecture of other email and calendaring applications which use a centralised
server. The changing GUI toolkit meant that Chandler’s code was always in
flux but that the rate of change was, in part, being determined by another
project. Rosenberg gives many examples of the problems which this created
for the team but one illustrates many of their difficulties.

The data held by each client needed to be held in a local database. Most
projects would use a simple relational database - these are a well-understood,
robust and relatively simple technology. The Chandler team decided to take

a different approach called an object database. Specifically they would use a
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product called ZODB which is written in Python. Learning to use such com-
plex technologies immediately slowed development at a time when they were
trying to produce the first release of their software.

Rosenberg describes a team meeting at which they argued about whether
to ditch ZODB and instead write their own wrapper around Berkeley DB. Pro-
gramming large systems often comes to a choice between re-using code and
wiring together components or building things from the ground up. There
is a constant debate between those who want to re-use and those who think
software development is easier if you build just those parts which you need
to complete your project. “Modularity, and interchangeable modular compo-
nents are a key component of the modernist approach in software, as in archi-
tecture, marketing, production, and elsewhere”, (Noble and Biddle; 2002).

This Utopian vision has been written about and discussed for at least twenty
years but has never really come to fruition. This is because re-using code is
hard, (Glass; 2001). Re-use in the small is easy, that problem was solved in
the 1950s when programmers “built huge, useful collections of mathematical
and data-processing library routines”. We still do that in every software shop
today. However when we try to re-use large amounts of code it “is and always
has been an unsolved problem. In spite of the enthusiasm of the components
crowd, finding in a library of components the precise one that will solve your
problem at hand is nearly an impossible task”. The major difficulty in re-using
code is, Glass argues, “the variability in the problems we solve, and in the so-
lutions we create”.

Chandler ran continually late and over budget. During development the

team was still evolving their ideas about what the product was going to be.
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As they moved through beta versions new functionality was constantly being
added to the application. Some of the new functionality had major impacts
upon the architecture of the application. For example between release 0.3 and
0.4 they abandoned the peer-to-peer architecture in favour of one which sup-
ported the, then new, WebDAV standard for collaboration over HTTP connec-
tions. Whilst the WebDAV standard would become more widely supported
at the time there were no Free implementations and the Chandler team found
themselves having to write their own server.

Constant changes of functionality, implementation strategy or technology
are enough to de-rail any project. Fred Brookes’” inspiration for The Mythical
Man-month was the failures he saw developing IBM’s System /360 software.
The team building Chandler knew about Brookes’ work and about the many
other failures of large development projects yet they repeated as many of those
mistakes as they could. The Chandler project was doomed to failure from the
start because neither its objectives nor its technologies were clearly defined.

The project continues today athttp://chandlerproject.org/. The most
recent version at the time of writing is 1.0.3 which was released in April 2009.

The fieldwork presented in this dissertation demonstrates some of the same
failings that were found in the Chandler project. Technological change is a
major factor in many software development efforts. Chapters 6 and 5 look
at teams who have moved from custom frameworks to using ones which are
more common. This is the inverse of the move Chandler made around ZODB
but the drivers were similar: a desire for more control and for something

which was a better fit to the current needs of the project.
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2.5 Agile methods

Software development throws up many examples of failing projects. The ques-
tion for the profession is how to address the causes of failure so as to improve
both process and product.

The introduction of structured project and team management techniques
through the 1980s and 1990s promised improved oversight and control of de-
velopment teams. The efforts of the Software Engineering Institute, the pro-
fessional bodies and others meant that by the end of the Twentieth century
practitioners and academics knew how to manage a software development
project. Yet projects such as the computerisation of patient records in the NHS
continue to fail to this day. The complexity of projects and the size of the teams
involved in implementing them is one reason that projects fail. Large projects
cannot be specified accurately from the outset and it is, according to Brian
Randall, “far better to employ evolutionary acquisition, i.e. to specify, imple-
ment, deploy and evaluate a sequence of ever more complete IT systems, in a
process that was controlled by the stakeholders”, (Flinders; 2011). James Mar-
tin, quoted by Flinders says “I've also seen "best practice’ lead to ‘worst result’
projects far too often and I believe that’s the root cause of the problem: process
has greater emphasis than outcome and that’s not going to get a project over
the line”.

Those who manage developers have a wide range of techniques at their
disposal, but when projects fail it is most often because of poor application
of conventional project management, (Jurison; 1999, Jiang et al.; 2004). The
“managerial side of the software development project, meanwhile, is often

conducted without adequate planning, with poor understanding of the over-
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all development process, and a lack of a well-established management frame-
work”, (Jiang et al.; 2004).

Developers knew all of this a long time ago: iterative and incremental de-
velopment was being discussed as long ago as 1957, (Larman and Basili; 2003,
Abbas et al.; 2008), and the 1968 NATO conference was, in part, an attempt
to find ways of avoiding problems in project management. For whatever rea-
son the “software crisis” continued and as it did so the search for alternatives
grew. Abbas et al. (2008) list numerous studies which argued that linear mod-
els of development, and modifications such as Rational Unified Process and
the V-model, were failing to address the realities of modern software devel-

opment.

2.5.1 Extreme programming

In the early 1990s Kent Beck and his colleagues at Chrysler began to codify a
way of working which came to be called Extreme Programming, (Beck; 2000).
They were building a payroll system using traditional approaches. The project
was failing so badly that two months before it was due to go into production
it still didn’t “compute the right answers”. With the agreement of senior man-
agement the project started again using a small team and a radical approach
to development. Using three week long iterations, user stories and a local do-
main expert the team was able to turn the project round.

Building on the Chrysler experience, Beck defined an approach to software
development which he called Extreme Programming, usually more simply
called XP. XP is a radical alternative to conventional software projects which,

its proponents regard as rigid, hierarchical and driven by the needs of the de-
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velopers’ managers rather than by the requirements of either the developers
themselves or their customers and end-users.

Extreme Programming is built from four values which are deliberately dif-
ferent to those which are normally found in business. A fully-functioning XP
team places value on communication, simplicity, feedback and courage.

The XP values are not meant to be merely abstract concepts, they imply a
common-sense understanding of four ideas. Communication is any type of
communication between people who are involved in the project using any ap-
propriate medium. Simplicity means to do the simplest thing possible. Feed-
back means that developers require immediate feedback on the state of the
system which they are building, usually this comes from automated build and
testing tools. Courage requires that individuals are empowered to speak out
about the state of their own work and that of their colleagues.

Courage, feedback and simplicity are important values but they can only
become meaningful to a team if members are able to communicate with each
other. When members communicate they must be able to exchange both for-
mal and informal information. Communicating like this requires trust, (Holm-
strém et al.; 2006), and mutual respect, (Beck; 2000).

Team members should communicate openly and freely with each other
and, in XP teams, they will often use a techniques such as pair program-
ming as a focus for that communication. These techniques, allied to mod-
ern tool support, provide constant feedback about the project throughout the
development phase so that problems can be identified and handled quickly.
When there is regular and open communication, problems in the design or

implementation can be raised, logged in bug-tracking software and prioritised
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quickly.

Problems have less impact if the code and design are as simple as possible.
Beck writes that “it is better to do a simple thing today and pay a little more
tomorrow to change if it needs it than to do a more complex thing today that
may never be used”. It is easier to estimate the effort required to complete a
simple task than to do so for a large, complex series of tasks. But learning to
value simplicity is difficult for programmers who by training and inclination
enjoy complexity. The final XP value is courage which means having the abil-
ity, as teams or as individuals, to do the right thing even if it is more difficult
than not doing so. For example, work may need to be discarded even after a
major investment in it.

Whilst the four values of XP are linked, they do not make a development
approach on their own. XP builds a set of less abstract principles on top of ts
values. The principles are implemented using XP’s practices such as unit test-
ing, pair-programming and small releases. All the values, principles and prac-
tices of XP combine into a flexible, iterative and cyclical approach to the devel-
opment of software and systems. Chong (2005) found that the XP approach
“provides a framework for standardizing the work of software development
and making this work more effortlessly visible and accessible to members of
a software development team”.

In alongitudinal ethnographic study of an XP team by Sharp and Robinson
(2006), working practices were seen to evolve from those of a waterfall team to

suit the requirements of the XP approach:

“Daily rhythm : Start of day — stand-up — pairing conversations

— end of day
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Rhythm of the iteration : Pre-planning — planning game — daily

rhythm — retrospective

These rhythms are important to the team and their continued pro-
ductivity. These rhythms are sometimes referred to as the heart-

beat of XP”.

In practice XP is an approach which might not suit every team. Sharp
and Woodman noted that developers found pairing to be “intense and tiring”
and that “... continual interactions between developers and the ‘customer’, i.e.
the person who represents the business domain and end user of the product”
could lead to “clashes of culture between the two roles”. When pair program-
ming developers can work unusually closely for long periods of time. This can
become “like a marriage”, (Robinson et al.; 2007).

The values and practices of XP, and other agile approaches, “are created
and sustained by practice”, (Sharp and Robinson; 2003), and may be “consti-
tute a community of practice with mutual engagement, joint enterprise and a
shared repertoire”. Section 3.7.5 will discuss the creation of culture and com-

munity through shared ideas and experiences in detail.

2.5.2 Scrum

When most programmers think of Agile Methods today, what they envisage
is likely to be Scrum. This method was developed by Jeff Sutherland and
Ken Schwaber along with a large number of collaborators from industry and
academia, (Sutherland and Schwaber; 2007).

The essence of agile processes is the ability to react to changing require-

ments. Each agile method has its own approach to the running of a software
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development team but all of them place flexibility at the heart of their ap-
proach. Developers work through a number of core activities regardless of
the process they use to create their software and manage their work. Instead
of gathering all of the requirements of a project at the beginning before design-
ing then testing and finally deploying the entire product, agile teams work on
smaller pieces. An agile team will gather sufficient requirements for a short
burst of work lasting from a couple of weeks to a few months. The project team
will repeatedly run short cycles with new requirements driving each iteration
through incremental change until the entire product has been deployed.

Proponents of iterative software development sometimes claim that it can
only happen successfully if a number of conditions are met, (Rising and Janoff;
2000). These include placing individual developers and their skills at the heart
of the process, collaborating with customers throughout development, treat-
ing working code as the major artefact of the project and reacting to change
instead of blindly following a plan.

Scrum projects are organised around small closely knit teams working on
rapid iterations of a develop-release cycle. Development takes place in tightly
focused sprints which last just a few weeks. At the start of each sprint goals
are set including the functionality to be included in the next release and a
hard deadline is set at which time the software should be released. During the
sprint, brief daily meetings are held to ensure that the team remains on-track.

Sutherland began to evolve Scrum at Easel Corporation in 1993. Working
with Schwaber he codified the approach at OOPSLA ’95. Figure 2.3 shows
the structure of a generic Scrum. A product backlog, which contains all work

that needs to be done on the product, is created and continually updated. A
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includes a number of roles which should be filled. The key ones are Product
Owner, Team and Scrum Master. Analogues of these roles don't really exist in
a waterfall project where there will be layers of management, developers and
customers with whom there isn’t usually a structured relationship.

The Product Owner helps identify those features of the product which
need to be worked on, assigns a value to each and helps prioritise them. The
Product Owner sits outside the Scrum team but interacts frequently with them.
The Team is the group of developers who are working on the project. Teams
are typically around seven members strong. Ideally each member will be
multi-skilled and the Team should be, or become, capable of self-organisation
so that interference from external management is kept to a minimum. The
key role is the Scrum Master who works with the Team and Product Owner
to achieve their goals but, crucially, is not their manager. Scrum Masters facil-
itate the development and act as a bulwark against external forces which may
move the Team off track.

Scrum is structured around a number of meetings. The main ones being
the daily scrums, planning meetings and retrospectives.

Daily Scrum Meetings are probably the method’s best-known feature. Each
day the development team gathers for a short meeting and discusses their
work. The meeting is lead by the Scrum Master. Each team member is asked
three questions: what have they done since the last meeting; what are they
planning to do next; and what impediments they face.

The Daily Scrum Meeting is not designed as a management meeting but
as a co-ordination point — there are no long discussions and contributions

from the team are kept to a minimum when each of them speaks. When team
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members find impediments those are noted so that they can be solved outside
the meeting often through discussion with the Scrum Master. The stand-up
gives the team “the context in which expertise can emerge through interac-
tion”, (Faraj and Sproull; 2000). “Recognizing when and where expertise is
needed is at the heart of heedful interrelating” according to Faraj and Sproull.
The meeting demonstrates to the whole team where information, expertise or
help is needed - these can be provided once the meeting concludes.

Daily Scrum Meetings have the potential to be socially awkward situations,
particularly when there are difficulties with the development. Alternatively
they can work to bond a team together through success or adversity. Chapter
6 examines the detail of one such event.

Each Sprint is defined at a planning meeting which is lead by the Product
Owner. The team works with a Product Backlog, a list of tasks which need to
be completed, to decided how much work they can achieve during the next
sprint. The backlog is an organic list which grows and shrinks as the project
progresses, often it is linked to bug-tracking software and includes some no-
tion of priority, or relative importance, of the tasks. Teams choose tasks for
a Sprint based on those factors which they feel matter most. These may in-
clude the customers’ needs, the priority assigned to bugs or the amount of
work which they can manage in a single iteration. The amount of work they
can complete is estimated based on person-hours or on story points.

The third Scrum ceremony is the Sprint Review which happens at the end
of each sprint. This meeting examines the team’s achievements by looking
at what they managed to deliver during the sprint. “A key idea in Scrum is

inspect and adapt. To see and learn what is going on and then evolve based
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on feedback, in repeating cycles”, (Deemer et al.; 2010). The review is an op-
portunity to learn whether one’s estimates were accurate and for the Scrum
Master to determine if the work is “done”. Anything which is not deemed
to be done goes back into the backlog from where it may be selected by the
Product Owner for the next iteration.

The final ceremony used in Scrum is the Retrospective. These are not al-
ways used but when they are undertaken retrospectives give the team a chance

to examine and modify their process.

Research into Scrum

A number of authors have written about the use of Scrum in their own organ-
isations. Kniberg (2007) provides a details discussion of his experiences using
Scrum from managing the team to arranging the room in which they work.
His book was written to help beginners, “[o]ne of the most valuable sources
of information, however, was actual war stories. The war stories turn Prin-
ciples and Practices into... well... How Do You Actually Do It”. Pikkarainen
etal. (2012) surveyed developers and managers and discovered the importance
of management buy-in and of tailoring Scrum to the needs of specific teams.
The idea that Scrum should be both adaptable and adapted has influenced
a change in terminology from one of its originators who once wrote of pro-
cess, (Schwaber; 1995), but now writes of framework, (Sutherland and Schwaber;
2007).

The question of how Scrum works out in practice is addressed by Benefield
(2008) who examines the roll out of Scrum at Yahoo. Benefield joined Yahoo

in 2005 to help them adopt agile methods. She found that they “started with
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Scrum, using its lightweight framework to create highly collaborative self-
organising teams that could effectively deliver better products faster”. The
reasons given for Yahoo'’s choice of agile methods which are expressed here
provide some possible metrics against which the success of the approach might
be measured: collaboration; self-organisation; product quality; and speed of
delivery. These metrics are, themselves, difficult to define and measure be-
cause they are subjective, but through carefully constructed questionnaires or
interviews some meaningful data can be generated.

Perhaps surprisingly Yahoo did not have an engineering process until 2002
when they implemented a “globally mandated waterfall process called the
Product Development Process (PDP). Unfortunately, many teams simply ig-
nored the process or, where they couldn’t ignore it, paid lip service and made
it look like they had adhered to the steps retroactively. The teams that did
follow the PDP found that it was heavy, slowed them down, and added little
real value”. A number of teams had run unofficial agile projects but the first
formal trial of Scrum at Yahoo took place early in 2005. Teams which took part

in the trial had to commit:

1. to complete comprehensive Scrum training (which translated into Cer-
tified Scrum Master training for most members of the team);

2. to work with outside Scrum coaches during the first several Sprints;

3. touseall the standard Scrum practices described in Ken Schwaber’s “Ag-
ile Project Management with Scrum”; and

4. to complete at least one Sprint.

Teams were free to leave the trial once their formal commitment to a single

sprint had been met. Yahoo provided consultants, including Benefield, plus
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coaching and training from agile leaders including Ken Schwaber, Paul Hod-
getts, Mike Cohn, and Esther Derby. The organisational infrastructure around
the Scrum teams was modified to remove impediments: “working with facili-
ties to secure meeting rooms and take down cube walls, removing governance
gates where processes were overly bureaucratic, and changing the way we con-
ducted resource planning and portfolio management”.

At the end of the trial period reactions were overwhelmingly positive. Bene-

field surveyed those involved and found:

74% saw some improvement in productivity across a 30-day period.

* 80% said their team’s goals were clearer.

* 89% said that collaboration and communication improved within their
team.

* 64% felt their team produced more value.

* 68% saw a reduction in waste.

* 77% felt positively toward scrum at the end of the trial.

Only one measure was more evenly balanced. 54% of those surveyed felt
that the quality of their product improved during the experiment. 5% thought
quality was reduced with the remainder feeling that the new way of working
made no difference to the quality of their outputs.

Rising and Janoff (2000) report on their experience using Scrum with small
teams at AG Communications Systems, AGCS, who build and install telecommu-
nications infrastructure. AGCS were faced with the common problem of ill-
defined or changing requirements. Developers would say “[m]ake the chaos
go away! Give us better requirements!” but changing requirements are a fea-

ture of modern developments and companies such as AGCS need to find a
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way to live with this reality. Rising and Janoff talked to the more successful
development teams at AGCS and found that reasons they gave for their suc-

cess included:

¢ We did the first piece and then re-estimated — learn as you go!

¢ We held a short, daily meeting. Only those who had a need attended.

¢ The requirements document was high-level and open to interpretation,
but we could always meet with the systems engineer when we needed

help.

These indicators look like a high-level view of Scrum. The match between
practices which worked for some of their teams and an established software
development methodology encouraged AGCS to experiment with Scrum. Three
teams, working on different products, trialled Scrum. Each team found its own
way of using Scrum, and whilst none of them followed all of the practices re-
ligiously, all found benefits from the approach.

Daily Scrum Meetings saw “the team began to grow together and dis-
play increasing involvement in and delight with others’ successes”. Prob-
lems moved from being there for individuals to being owned by the whole
team. “Because the team is working together toward a shared goal, every
team member must cooperate to reach that goal. The entire team immediately
owns any one individual’s problems”. Achieving this idealised team owner-
ship of work and, especially, the artefacts which are produced, and creating
an “egoless team”, (Weinberg; 1999) is difficult. Individual egos can easily
inhibit progress, (Doershuck; 2004). Even when colleagues share openly and

freely they may do so for egotistical reasons rather than for altruistic ones,
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(Perlow and Weeks; 2002). Even when the team structure is a flattened hier-
archy and the team runs as a democracy it can still fail. Jurison (1999) reports
that egoless teams are ineffective in software development “because people,
particularly highly talented software developers, do have egos”. It is not clear
that agile methods have solved this problem, there is talk of shared ownership
and egoless teams but the reality within teams may be different. This area is
currently under-researched, Chapter 6 shows how ego and personality impact
upon the conduct of a daily stand-up in one Scrum team.

At AGCS one team suffered from changing requirements and a change in
the organisational context for their product. Daily meetings and the use of a
backlog, held in a spreadsheet, helped them prioritise their work because in
“the daily meetings, the Scrum Master would call attention to backlog-item
priority”. Another team had a heavy testing schedule but found that regular
meetings were an efficient way to share information so that “[t]he group as a
whole decided the kind of testing to perform in the next test time, not just the
tester who worked that test time”.

Rising and Janoff conclude that although Scrum’s practices are not new,
it is basically “incremental time-boxed development” with added daily meet-
ings, Scrum is appropriate for those projects which have ill-defined require-

ments or which exist within chaotic and changing conditions.

2.6 The Agile Manifesto

The originators of a number of agile methods and advanced software devel-
opment techniques came together at the turn of the Century to write a state-

ment expressing their core shared values. This statement became The Agile
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Manifesto, (Beck et al.; 2001), and was aimed at the whole industry as. The
Manifesto has four values which are based on twelve principles. It states that

signatories value:

¢ Individuals and interactions over processes and tools.
* Working software over comprehensive documentation.
¢ Customer collaboration over contract negotiation.

* Responding to change over following a plan.

Each of these values can be applied to any agile method and most teams
who use agile methods would agree with all four statements. The first and
third values express the importance of the people on a project, including cus-
tomers and end-users; the second and fourth values have more technical foci.
The Manifesto has had an impact which is far wider than its own values. It has
created a new culture of software development which modifies the traditional
engineering approach through the deconstruction of monolithic projects into
small iterations.

All of the seventeen people who co-wrote the Manifesto came from similar
development communities based around the programming language Smalltalk,
early work on object-oriented development and software design patterns, (Haz-
zan et al.; 2010). Their backgrounds meant that they were used to using both
iteration and collaboration. One said “Smalltalk was so interactive that we just
said, well, let’s just program it and see”, another respondent thought “some of
the influence [on agile development] was object-oriented design, when peo-
ple [used... incremental development, rather than trying to figure out [all the

requirements a priori]”.
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It is often assumed that the Agile Manifesto grew out of the failures of
the software industry. Hazzan et al show that, at least in part, “technological
forces fostered cultural changes”. The Agile Manifesto came at a time when
many developers were working on smaller Web-based projects, when time-
to-market was reduced from months or years to periods measured in internet
time. Developers were beginning to have more interaction with customers and
those customers often knew more about what they wanted from their systems
than had been true ten years before. The Manifesto has been signed by hun-
dreds of people. It clearly spoke, and speaks, to many working programmers.
The values of the Agile Manifesto appeal to developers who work within the
context of changing requirements, short development timescales and multi-
disciplinary teams. Part of its appeal is that it captures the daily realities of
the working lives of many modern programmers.

Not everyone thinks Agile is the solution to problems of software develop-
ment. Rakitin (2001) wrote “I've been waiting a long time for software engi-
neering to become a respected engineering discipline”. Rakitin characterises
developers as either hackers or engineers. Hackers “talk to people when they
are stuck, since they often prefer to work without specification” and who sim-
ply want to produce “something which works”. Software development, Rak-
itin thinks, “will change for the better only when customers refuse to pay for
software that doesn’t do what they contracted for”. Perhaps ironically this is
also the view of the creators of agile methods who want to maximise value
for their customers but who feel that excessive project management and rigid

structures get in the way of achieving that aim.
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Recent discussions on forums and email lists show that tensions between
project managers and agile developers remain today. Project managers fear
that agile methods empower developers who do not understand the “complex
realities of organisational change management, governance, financial controls
and longer horizon planning activities”. Whilst agile developers think that
status and ego play a more significant role: “the Project Manager is the project’s
hero and the Plan is sound (reality is wrong - when it doesn’t conform, cor-
rective action is taken). In agile, the project manager is a team member like
any other, and reality always trumps the plan (so when they don’t match, the

plans are revised)”, (Elssamadisy; 2010).

2.7 Agile practices

All agile methods share some common features based on the Manifesto’s core
values. They structure projects through iteration, they strongly emphasise the
need to communicate with the customer and within the development team
and they value the delivery of working software most highly. Each agile method
takes its own approach to meeting the goals of the Agile Manifesto through
the selection of a set of practices. Developers can choose from a wide range
of practices: the methods tend not to be rigorous or prescriptive. Thus one
can find Scrum teams using Kanban boards or XP projects without on-site
customers or with optional pair-programming. Any agile practice may be
adopted by any team because developers believe that they “have the expe-
rience needed to define and adapt their processes appropriately”, (Turk and
France; 2002).

Whichever practices are chosen the day-to-day lived experiences of agile
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developers are largely the same as those of developers on non-agile projects.
However, those experiences are found within structures which are created
to enable software development rather than to simplify project management.
Such experiences will be revealed by the developers’ talk in the case studies

in this work.

About Daily Scrum Meetings

The Daily Scrum Meeting provides a space for co-ordination and communica-
tion across the whole Scrum team. Agile approaches tend to share the belief

that “a team can be more effective if

¢ the cost of moving or sharing information is reduced
¢ the time between making a decision and seeing its effects is reduced”,

(Cockburn and Highsmith; 2001).

Developers talk about their work in front of their colleagues in relatively
general terms. The Scrum Master should work to avoid the meeting becoming
becalmed in technical detail whilst letting each developer share information
about their work.

The rituals of Scrum all meet Cockburn and Highsmith goals but the daily
stand-up is especially important because it is lightweight and information is
shared quickly and easily with those who need it. Instead of emailing the rest
of the team with details of changes they have made or problems they have
found, each developer can tell them directly at the meeting. The entire team
knows where the problems are, how they might be solved and where changes

must be made to the code base.
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In the meeting’s context “communication” is being conceptualised as the
sharing of information. It tends to be a one-way channel in which the devel-
oper explains their work to the Scrum Master with no expectation of further
detailed discussion. Other team members who are present at the meeting re-
ceive the information as a side-effect. Whitworth and Biddle (2007) found that
team meetings “provide high levels of social accountability and support, and
awareness of activity in a project, such as provided by information radiators,
was seen to increase feelings of security and control in the team environment”

One of the side-effects of a stand-up meeting is that the shared informa-
tion leads naturally to other talk outside the meeting. Because each of the
developers knows what their colleagues are working on they are able to talk
about to each other about the work of the entire team. Nothing is hidden from
colleagues..

Teams do not have to adopt Scrum or use stand-ups to gain some of these
benefits. Sawyer et al. (1997) examined a company in which teams were given
access to a computer-supported team room. Teams would use the room to
examine and discuss designs and code. Use of the room meant that group
discussions became easier, “[t]he direct effect is to make it easier for develop-
ers to work together; enabling the production aspects. So, software develop-
ment improvements at this site have emerged without increased engineering.

Rather, they have emerged due to increased discussion”.

Distributed meetings

In a globalised industry such as software development teams are increasingly

dispersed across locations, often in different time zones. Many software de-
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velopers have experienced working in multinational and multicultural teams
as sections of projects are outsourced and offshored. The day-to-day manage-
ment of these projects becomes more complex because of the team'’s distribu-
tion. Holding meetings is difficult when members are at multiple sites and
when the morning meeting at one site is actually the mid-afternoon meeting
at another.

Successful collaboration relies upon the sharing of knowledge and, more
importantly, the creation of social relationships, (Layman et al.; 2006). Mem-
bers of successful teams trust each other but trust is “more likely to be built
if personal contact, frequent interactions and socializing between teams and
individuals are facilitated”, (Kotlarsky and Oshri; 2005). Distribution of teams
“challenge[s] project processes such as communication, coordination, and con-
trol”, (Holmstrom et al.; 2006).

An important, but often unacknowledged, problem for developers on dis-
tributed projects is simply knowing who talk to at other sites. Holmstrom et
al note that staff on distributed projects have the same requirements of each
other as if they were physically together but that servicing those needs can
be difficult: “[a]lthough the need for informal conversation is extensive, peo-
ple find it far more difficult to identify distant colleagues and communicate
effectively with them”.

Large teams, distributed teams or sub-contracted teams always have com-
munication difficulties. Herbsleb and Mockus (2003) found that communi-
cation and co-ordination always provide difficulties in the development of
software. Distributed working adds new difficulties which can severely slow

the development process, in part because the amount of communication be-

43



2.7  Agile practices

tween team members drops off sharply as distance between them increases.
Engineers with offices just thirty metres apart communicate as infrequently
as those who work twenty-seven miles apart. “In organizations with rapidly
changing environments and unstable projects, informal communication is par-
ticularly important”, a situation for which agile approaches are designed. In-
formal communication is especially important to developers. In distributed
teams “[t]he nearly complete lack of informal, water cooler conversation ap-
pears to have the consequence that people know much less about what distant
colleagues are doing, who has expertise in what area, what the current status
of plans is, and so on. In general, it seems that there is relatively little un-
derstanding of the overall context or background information at distant sites”,
(Herbsleb and Mockus; 2003).

Communication builds relationships. Where team members have strong
relationships they trust each other more and are able to work together more ef-
fectively, (Kotlarsky and Oshri; 2005). Good communications leads to shared
understanding so that “when team members have familiarity with their ap-
plication domain and shared knowledge of the task and each other they are
more coordinated and perform better”, (Espinosa et al.; 2002).

Communication difficulties in distributed teams are not just caused by dis-
tance and cannot easily be solved using IT systems such as video conferencing.
The distance between team members may be physical, temporal or cultural but
the main problem in today’s multinational teams is often language. One of the
respondents in Holmstrém et al. (2006) says “[w]hen you have language dif-
ficulties initially causing confusion, I think cultural differences can actually

drive further awkward situations, and it snowballs”. These problems can be
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avoided when their is greater rapport between the members of the team but
“[1]ittle is known about creating rapport between globally distributed teams”,
(Kotlarsky and Oshri; 2005).

There are many examples of successful distributed projects. Sutherland
et al. (2006) report on a Scrum-based project which was distributed between
teams in the USA and USSR. Distributed Scrum teams usually follow a best-
practice in which each site runs daily stand-ups which are brought together for
a “scrum of scrums” which act a synchronisation point between sites. Suther-
land et al. (2006) saw developers who, whilst physically located at a particular
site, could be on any of the project’s teams. In effect each team was distributed
which increased the managerial effort required to run the project. The devel-
opers could work in any combination which helped them acquire collective
knowledge of the project. Collective knowledge is “elements of knowledge
that are common to all members of an organization... Collective knowledge is
defined as a knowledge of the unspoken, of the invisible structure of a situa-
tion, a certain wisdom”, (Kotlarsky and Oshri; 2005).

When staff are co-located informal talk such as war-stories happens at the
water cooler or in the lunch room. In the days of punch-cards these stories
were shared whilst waiting for the machine to load and run a program, (Wein-
berg; 1998). Sometimes workers simply have to make space to meet and share
stories. (Orr; 1996) describes the working lives of photocopier repair techni-
cians who spend their working lives on the road or at customer sites, rarely
visiting their own company’s headquarters. These technicians gather daily at
a diner for breakfast when they talk about their work, their customers and the

copiers which they maintain. Informal talk happens when people are physi-

45



2.7 Agile practices

cally close to each other and collaboration and co-operation arise directly from
that informal talk, (Kraut et al.; 1988).

Distributed teams rarely have the chance to replicate the ad-hoc sharing of
programmers waiting for punch cards of copier technicians waiting for pan-
cakes. Instead their opportunities for talk tend to be limited to email, chat or
online meetings. Layman et al. (2006) show that simple information-sharing
strategies such as responding immediately to emails or supplying continuous

access to data about processes and products can help form a united team.

Pair programming

Pair programming is one of the defining practices of Extreme Programming,
see Section 2.5.1. In pair programming “two people program with one key-
board, one mouse and one monitor”, (Beck; 2000). Because the two program-
mers only have one machine they must divide their work so that both think
about the code which they are creating but only one types the code and con-
trols the PC. The person doing the typing is sometimes called the driver, the
other member is then called the navigator. The navigator must think about the
problem and the solution and try to contribute ideas and alternatives.
Working successfully as a “pair” requires active participation from both
programmers through continual discussion of the work. The navigator can-
not simply relax until it is their turn to type but must work with the driver
to produce a joint solution. Navigators do not “manage” the driver, rather
the intellectual work of programming is divided between them, (Bryant et al.;
2008). Although thinking and designing are shared, (Plonka et al.; 2011) show

that the division of labour between driving and navigating is not evenly split
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across the pair: some individuals drive more than others. Additionally, the
effort of a pair is not totally focussed on the computer because they “spend
on average a third of the session without any computer interaction focusing
mainly on communication”, (Plonka et al.; 2011).

Using pair programming requires a commitment from both the program-
mers and their managers. Developers tend to change partners frequently,
sometimes twice each day which means they all become familiar with the
whole of the codebase. It also means that any piece of code that a developer
writes may well be read by all of their colleagues at some point. This has a ten-
dency to encourage simpler, more readable code which is self-documenting
and strongly encourages the use of good test cases. Weaker programmers
build skills more quickly in a pairing environment because they are exposed to
the knowledge, ideas and problem-solving strategies of all of their colleagues.
Sometimes new or inexperienced team members struggle because they do not
know who to approach for help with their problems. Studies have shown “that
knowing where expertise resided in their teams had a positive effect on per-
formance”, (Espinosa et al.; 2002).

When developers pair, especially when they switch partners regularly, ex-
pertise spreads across the team. This might seem obvious, that the weaker pro-
grammer will learn from the stronger but within a pair a “significant amount
of talk is at an intermediate level of abstraction”, (Plonka et al.; 2011).

Pair programming would have benefits such as increased team cohesion,
wider understanding, even if it did not lead to better quality code. Beck writes
that pairs are “more productive than dividing the work... and integrating the

results”. One might assume that a pair would produce less work than two
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developers working independently but that seems not to be the case. Pairs,
Beck argues, produce better code which requires less re-working and which
has lower life-cycle maintenance costs.

Hannay et al. (2009) looked at a number of studies of pair-programming
to examine whether common-sense understandings, such as Beck’s, of the ap-
proach stand up to rigorous enquiry. Studies tend to look at simple measures
such as the productivity of paired programmers, the time they take to com-
plete task or the quality of the code which they write. Hannay et al. performed
a meta-analysis of a number of studies which shows that the measurable ben-
efits of pair-programming are contestable. There is evidence that better solu-
tions are created for complex problems and that simple tasks are solved more
quickly. However, the former requires much more effort and the latter tends
to lower the quality of the solution.

More rigorous studies are needed before we can say that we really under-
stand pair programming. “Only by understanding what makes pairs work
and what makes them less efficient can we take steps to provide beneficial
work conditions, to avoid detrimental conditions, and to avoid pairing alto-
gether when conditions are detrimental”, (Dyba et al.; 2007).

Many programmers enjoy working in a pair. Some choose to do so even
when the approach is not mandated by their employers. Because pairing is not
statistically more productive than working alone this seems strange. A pro-
grammer in a pair loses ownership of their code and has to work at someone
else’s pace. A common-sense view of work would suggest that both of these
are undesirable attributes of a working practice. If developers are choosing

pairing then there must be other benefits which outweigh any costs. Muller
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and Padberg (2004) found that a “feelgood factor” exists for pairs. The per-
formance of a pair does not correlate with their experience but does correlate
with their work satisfaction which is greater for developers working in pairs.
Some people like working with others and it might be that a particular per-
sonality type is best suited to pairing. The increase in feelgood which Muller
and Padberg report might be a product of personality type. But other stud-
ies show that personality type does not correlate with productivity and is far
less significant than the developers’ experience or the complexity of the task,
(Hannay et al.; 2010).

The studies by Muller and Padberg and Hannay et al. show that research
into the impact of pair programming is still incomplete and slightly contra-
dictory. These studies show that developers enjoy pairing, that pairs handle
complex tasks better than individuals do and that these benefits are nothing to
do with personality type. In Chapter 7 pair programming is examined using
Conversation Analysis to reveal how the developers’ talk-in-interaction affects

their development of software.

2.8 Software Engineering as Craft

The idea that software is, or can be, engineered has largely been accepted by
the community. Ideas of engineering lie at the heart of widely used metrics
such as the Capability Maturity Model. Some developers have a rather dif-
ferent view of their discipline. The Software Craftsmanship movement looks
backwards to notions of craft, skill and trades guilds to suggest that our cur-
rent approaches to the development of software might be flawed in a number

of ways.
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2.8.1 Craftsmanship

The idea that we ought to be engineering software grew out of the perceived
failures of major development projects through the 1960s. Software engineer-
ing brought rigour, control and management to projects but those same types
of project continue to fail to this day. Some developers have set out an alter-
native which is based on the idea that developers with high levels of skill and
commitment will produce better software.

The engineering view has prevailed and continues to dominate but an al-
. ternative one which places people at the heart of the development process
does exist. This may range from structuring development as an intellectual
activity within the workplace as DeMarco and Lister (1999) do, to seeing it as
a craft activity as described by McBreen (2001), Glass (2006a), Sennett (2008).

The debate between craftsmen and engineers is far from settled. Brech-
ner (2007) makes a strong case for both agility and engineering. Brechner’s
view is that you “craft a desk, engineer a car” and that the process of building
software should be consistent and measurable. As evidence for this he cites
a study in which he and other developers at Microsoft measured themselves
writing code. Not surprisingly when solving a problem under experimental
conditions, experienced developers wrote similar amounts of code and took
similar time to complete the task. Brechner uses this as evidence that, whilst
the software they build differs, developers are consistent and measurable. But
it doesn’t follow that because something can be measured under test condi-
tions it can also be measured in real work with customer’s requirements.

The craft movement takes its lead from the Agile Manifesto in viewing soft-

ware development as a fundamentally human activity. It is something which
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is undertaken by skilled people who need, wherever possible to maintain their
skills through their professional practice. This is expressed most succinctly in
the Manifesto for Software Craftsmanship (McBreen; 2001). For craftsmen, en-
gineering is not a bad thing. Tool support is necessary but must never distract
from the skills and knowledge of programmers working in teams. A program-
mer learns from, and teaches, her colleagues and is able to move from appren-
tice through journeyman to become a master craftsman’. This journey is one
of learning through talking and doing which sees the developer moving be-
tween teams, organisations and approaches. Ultimately, methodologies and
project management should be there to help us build better software not to
help us be better at following methodologies or at being managed.

Building software require.s that the developer be fluent with the rules of
the programming language, more than competent with a range of tools and
able to understand the language and nuances of the problem domain. Soft-
ware development is an expression of bricolage, Levi-Strauss (1966), in which
developers must be neither jack-of-all-trades handymen or experts at a single
task but skilled craftspeople who are masters of their trade. The traditional
project following a waterfall model sees development split into specialised
phases such as requirements gathering, design, coding or testing. Each uses
different people who have become skilled in just one thing and who lack the
knowledge and experience to see projects holistically.

Software craftsmen do not have to work in an agile way. Most professional
developers care about skills, personal development and the impact of their

work on clients and colleagues. However, the craft movement foregrounds

IThe gender-specific terminology comes through the Software Craftsmanship movement
paying a knowing homage to medieval craft guilds rather than through sexism.
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ideas such as Test-Driven Development, iteration and continual integration.
These are the very practices to which Agile developers have turned in recent
years. The relationship between Agile and Craft is very close because of the
fundamental overlaps between their philosophies. This relationship mirrors
the one between the object-orientation and design patterns communities and
the early Agile thinkers in the mid to late 1990s. All of these groups place
developers and the code which they produce at the core of their thinking about
software. Many of the practices which are shown in empirical Chapters 5, 6
and 7 can be found in McBreen (2001), Hoover and Oshineye (2010) and other

texts on craft.

2.9 Summary

Software is developed through a complex and diverse set of activities. There
isn’t a single standardised process which developers have to follow. As one
reads and listens to practitioners and academics it can seem that there are
as many approaches to development as there are developers. Some ideas
have come to be commonly accepted throughout the industry and within the
academy. Software development is seen to be in permanent crisis, software
ought to be engineered like other products, documentation is always going
to be useful and so on. All of these ideas are contested but, as this Chapter
has shown, their roots are found in the community’s response to the failing
projects of the 1960s.

By the 1990s Software Engineering was being formalised and, concurrently,
once radical ideas such as object-orientation were gaining mainstream accep-

tance. New ideas in project management and an early interest in agility came
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from the same root: the desire to deliver working software on time and to
budget. In many ways the Agile Manifesto and Capability Maturity Model
Integration may be orthogonal ideas but each is a logical endpoint of the de-
bates of the 1990s.

Throughout this Chapter a number of Agile methods and practices have
been presented. They were selected not because they are the most widely used
practices but because they are the ones which were found in the fieldwork.
Each of them is a poster child for a different aspect of agile. Pair programming
is the signature activity in Extreme Programming, Scrum is synonymous with
the stand-up meeting and estimation underpins both XP, Scrum and newer,
lightweight approaches such as Kanban.

Those activities are used Agile projects to support project management,
coding and design but all have one thing in common. If they are to be used
successfully they require that the developers, managers and customers talk to
each other. In the next Chapter the role of talk as a work practice, and as a way

of configuring work, is examined.
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3.1 Introduction

Chapter 2 discussed the origins of the discipline of Software Engineering, the
recent appearance of agile methods and some practices of agile developers
which are pertinent to this thesis. Software development was positioned as
both a matter of technical competence and practice and as a social activity in
which groups work collaboratively to design, test and build applications. If we
are to understand software development then we must necessarily understand
both the technical and professional competencies of software developers and
software engineering as a social process.

One way to understanding the social processes within which software is
constructed work is to observe that construction as it happens. Ethnography
is a well-established and widely used approach to the gathering of data about
cultures and to analysing and interpreting those data. In this Chapter the use
of ethnography in studying workplace cultures is discussed.

This Chapter introduces the idea of ethnomethodology and positions the

talk-in-interaction of software developers as a matter which merits detailed
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study. Ethnomethodology provides an analytic framework within which so-
cial activities, including those at work, can be studied. This Chapter examines
why an ethnomethodological approach is useful when studying work and
how it might be applied to the activities of software developers. It should
be noted that whilst some ethnomethodologists choose to ignore the broader
context within which their informants are working, preferring to focus on the
ways in which the immediate context is made relevant by participants, this
is not the approach which will be taken here. The activities of professional
developers are of interest precisely because they are situated within organi-
sational contexts, because they are oriented to the accomplishment of work-
related goals and because they relate to the expertise of individual workers.
This Chapter will discuss a range of literatures from ethnomethodology,
conversational analysis and studies of group working to reveal relevant ideas
and arguments from them. The operationalisation of these ideas is discussed
in Chapter 4. This Chapter starts with an examination of ethnography and
its use in studying work, 3.2. Section 3.3 introduces the ethnomethodological
perspective on work. Section 3.5 discusses how meaning is formulated in the
communications of developers and Section 3.7.2 considers how shared under-

standings might form within teams as part of their common culture.

3.2 Ethnography

Ethnography is perhaps the most commonly used of the subjective research
methods within software engineering. This Section introduces ethnography,
particularly as a way of understanding work, to show that it provides an ap-

proach to understanding the work of professional software developers which
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is rich in detail and analysis.

The researcher who is in the field studying work is immersed in an often
alien culture, observing and interrogating members of the culture to uncover
the ways in which they produce, understand and sustain that culture. This ap-
proach to research is, broadly, ethnography but, more specifically ethnography
is a “written account of a culture (or selected aspect of a culture)”, (Van Maa-
nen; 2011).

The subject of an ethnography is culture and its method, the way in which
data are gathered, is fieldwork. The essential purpose of ethnographic writing
is to pull together the fieldwork and culture in such a way as to reveal details
of the culture to outsiders, or sometimes to its members. In so doing, ethno-
graphic accounts may reveal the choices and restrictions which are the heart
of social lives, (Van Maanen; 2011). Anderson (1997) writes that many social
scientists blur the boundary between fieldwork and ethnography but that the
latter is an “analytic strategy for assembling and interpreting the results of
fieldwork”.

The idea of “culture” may not seem to be immediately applicable to the
workplace but workplaces, companies and even individual teams each have
their own cultures. Developing an understanding the work which they do,
how they do it and why they do it means developing an understanding of
their unique workplace culture. O’Riain (2008) demonstrates that workplaces
have these unique cultures when he writes, of a project he is investigating,
that “[t]he team takes on a culture of its own, manifested in the mimed hos-
tility to [managers] suggestions but also in the information-sharing, problem-

solving and solidarity building within the team on an everyday basis”. Soft-
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ware developers have used ethnography to study the cultures of organisations
for many years as part of their requirements gathering or usability processes,
(Suchman; 1987, Dourish and Button; 1998). More recently academic software
engineers have begun to use the same approach to understand aspects of the
software development process, (Sharp and Robinson; 2003, Lethbridge et al.;
2005).

In this research, the researcher is an experienced software engineer. En-
tering the workplace means entering its culture and observing developers at
work means observing them as they orient to that culture. A researcher who
knew nothing about software engineering would observe and be interested
in a different set of phenomena to those which a fellow developer would see.
Some aspects of work which are mundane or predictable to the insider might
be of intense interest to an observer who was not familiar with the discipline.
For example, the use of test-driven development says something about the
ways in which developers organises their work to another engineer. To an out-
sider, the whole idea of testing could be something which is worthy of deeper
interrogation.

The outsider is unlikely to have sufficient time to be trained in program-
ming or testing and hence can never be a participant who is fully immersed
in the workplace culture, (Crang and Cook; 2007). In these studies the field-
work was done by an insider who naturally became a participant in the work
through conversations with the developers about their work. This insider per-
spective is a different one to the perspective of the stereotypical anthropologist
who spends years observing, understanding and gradually joining a culture.

Van Maanen (2011) writes of fieldwork as the quintessential ethnographic
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activity and that analysis only has credibility if it based on things which the re-
searcher has seen or been told by a member of the society. Data from the field
give ethnographic writing its credibility and, Anderson (1997) argues, legit-
imise the ethnographer by grounding their analysis in empirical data. Those
data are gathered in myriad ways. In the studies which are presented here,
the data sources are contemporaneous field notes and audio recordings with
the former being the primary source for ethnographic writing.

The attraction of going into the field to see what users do, or to see how
developers organise their work, is that it gives rich data which are embedded
in context and which can be written-up in ways that are both interesting and
insightful. Such writing could become a journalistic re-telling of scenes which
were observed and conversations which were recorded but ethnography is
not this type of straightforward write-up of field notes. When ethnographers
leave the field they do so to “write up the culture” (Crang and Cook; 2007).
Such a write-up presents a detailed understanding of that culture including
an understanding that “things are not what they seem” and that appearances
are often deceptive, (Anderson; 1997).

If appearances are deceptive, members are unlikely to have a comprehen-
sive understanding of their own culture which is why the ethnographer does
not simply ask them for their explanations as a journalist might. Instead mem-
bers” accounts are interrogated alongside the researcher’s observations, some-
times recorded in contemporaneous notes, other data sources such as audio or
video recordings and sociological or anthropological theories of culture. The
ethnographer tries to produce a rich picture of a culture, a picture which is

supported, and which supports, academic theories and positions.

58



3.2 Ethnography

The write-up is not a value-free neutral activity, it requires that the au-
thor undertake a post hoc, analysis and interpretation of the data, (Anderson;
1997). Researchers such as Sharp and Robinson, who are immersed in the
domain which they study, have their own cultural values which, necessarily
and rightly, inform their analyses of their data. The impact of this on software
engineering, especially when using ethnography as part of requirements gath-
ering, is the death of certainty about “facts”.

Itis important to recognise that debates about status, legitimacy and mean-
ing exist. A post-modern deconstruction views ethnographic writing as sub-
jective literature rather than as objective science, (Linstead; 1993). For post-
modern ethnographers their texts are, Linstead argues, active descriptions
rather than neutral recordings of the worlds of “others”. A single authorial
voice is replaced with a multitude of voices in which all interpretations are
possible and rigour is knowingly and willingly, lost.

Whether an ethnographic account is read as a neutral account of a culture
or as a living representation of that culture, it shows something of the cul-
ture. Ethnography is, ultimately, both a rich description and revealing analy-
sis. When working life is studied through ethnography the workers and their
practices are the principle matters of interest. This differs from traditional
studies of work which can be exercises in organisational structures and power
relationships as they are codified in “org charts” and human-resources docu-
mentation.

When observers look at work they can easily lose sight of the worker and
of the work which they do. By using ethnography and, specifically, by looking

at the sense-making activities which form the basis of the work its “hidden”
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nature can be shown. Two ideas inform such a study: Goffman’s idea that
people’s talk is a social domain which can be studied as an institution in its
own right; and Garfinkel’s idea that the production of sense in talk is due to
“ethnomethods”, (Heritage; 2008).

The following Sections introduce the ideas of ethnomethods, sense-making

and conversation analysis.

3.3 Ethnomethodology

Scholars of work often focus their studies on large problems of structure, of
management or of process but if work is to be understood then the actions
of the workers must be examined in detail, (Llewellyn and Hindmarsh; 2010).
Ethnomethodology originates in work which explicitly confronts the study of
the structures and functions of societies by “respecifying” the production and
accountability of those societies, (Garfinkel; 1996). Garfinkel’s respecification
was that social order arises from, and is made to work by, the actions and
interactions of its members, (Dourish and Button; 1998), and that the produc-
tion of this order is accountable. Ethnomethodological accountability means
that as a basic grounding of everyday activity we each strive to understand
the actions of others and to make ourselves understandable and explainable
to them, (Suchman et al.; 2002).

Ethnomethodology, following Garfinkel, takes as its analytical locus the
actions of the members of a community which are analysed to understand
how those actions create stable social orders. For ethnomethodologists “there
is order in the most ordinary activities of everyday life in their full concrete-

ness, and that means in their ongoing procedurally enacted coherence of sub-
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stantive, ordered phenomenal details”, (Garfinkel; 1996). By examining the
raw details of the structure of typical social phenomena the social order can
be revealed.

The production of social order is “part of ordinary, everyday life, woven
into the fabric of all activity”, (Dourish and Button; 1998). Developers gath-
ered in a daily stand-up have a mutual interest in constructing the meeting as
a stand-up and must orient to it as such. Their actions, their talk, should, rea-
sonably and usually, be expected to be about their work since that is the matter
of interest around which they have gathered, (Dourish and Button; 1998).

Ethnomethodology is interested in sense-making, the ways in which mu-
tual understanding is achieved. In its methods, ethnomethodology examines
those taken-for-granted meanings and assumptions which underpin mem-
bers’ social actions. Garfinkel’s work revealed “that meaning requires order,
and the empirical elaboration of how this is achieved through sequential de-
vices and reflexive attention, are [his] unique contribution to social theory”,
Rawls (2008). If social order is required for there to be meaning, then the
context of the production of the action is important because the order is cre-
ated within that context. Actions are located within organisational structures
whose boundaries, both internal and external, affect the ability, or willingness,
of members to understand each other, (Suchman; 2003, Orr; 2006), and so de-
fine the context of accountability. Boundaries, whether explicitly defined or
implicit, such as the ones described between managers and technicians in (Orr;
1996), impact upon mutual understanding but do so through their impact on
members’ accounts, (Rawls; 2008).

Although a manager and a technician or a programmer and a sales agent
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may not understand each others’ technical jargon, they are able to interact suc-
cessfully because of their ability with conversational techniques. Garfinkel
was “concerned with the patterned and instructable ways in which order prop-
erties of situated action are made public and mutually recognizable objects by
workers at worksites from the contingencies at hand”, (Rawls; 2008). People
engaged in conversation have an interest in preserving mutual intelligibility.
The methods used to ensure understanding, and their use, becomes the object
of analysis. Whilst much talk is routine in structure or content, in any partic-
ular work situation the talk will be situated and contingent upon the working
activity at that moment. This research shows software developers talking as a
sense-making activity — they talk to each other to help them understand prob-
lems, pieces of code or the design of software. Their talk is not only situated
within their work activities, it produces those activities.

Ethnomethodology provides a theoretical orientation to interaction which
reveals actions and their sequencing and shows how workers orient towards
these as they do their work. At the same time the ethnomethodological analy-
sis is located within the context of the production of the actions and preserves
the contingencies of that context. A context is not a fixed set of social or cul-
tural factors which act from the outside upon a situation, rather it is a set of
reflexively produced relationships between actions and the meaning of those
actions in a specific place and time, (Lynch and Peyrot; 1992). For example a
semi-formal stand-up meeting as part of a Scrum or an ad-hoc conversation be-
tween two programmers provide a situated context for their actions. Events
such as stand-up meetings can be understood as concrete phenomena, eth-

nomethodology argues, because the people involved are constantly reproduc-
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ing them in that way, (Llewellyn and Hindmarsh; 2010).

What Durkheim and Coser (1997) call the shared competencies of develop-
ers’ in programming and its associated activities provide the lingua franca of
software development. They become a basis from which ideas can be both sus-
tained and challenged. Many software developers work in distributed multi-
national, multi-cultural teams in which the culture of software engineering
and its situated practices provide the only common framework on which the
social order of the team or project can be established, (Grinter et al.; 1999, Ye
et al.; 2004, Kotlarsky and Oshri; 2005).

The idea of indexicality is central to ethnomethodology. Indexicality is the
property of some expressions to mean different things in different situations,
(Suchman; 1987, Dourish and Button; 1998). Expressions such as the user or
the database change their meaning within conversations, (Rawls; 2008). Many
reasonably complex pieces of software connect to numerous databases but the
documentation may not refer to the user database or the customer details database.
Instead the particular database and its use must be inferred by the reader from
the context within which the phrase is used. Context is complex and impor-
tant because almost anything we say can be interpreted in different ways de-
pending upon the situation. However the context of each statement which we
make is not included in the statement itself, instead we “wave our hands” at
it, (Suchman; 1987).

The ethnomethodological meaning of indexicality goes beyond the con-
text within which statements are used. In his early writings Garfinkel stressed
that indexicality requires action as speaker and listener work together to create

context, (Atkinson; 1988, Goodwin; 2000). By studying talk as it is produced
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within the context of its production the ethnomethodologist is able to reveal
the reasoning and understanding which it embodies, (Gephart; 1993). But in-
dexical expressions are “specifically ordinary and uninteresting”, (Garfinkel;
1996). Whilst they can readily be observed, Garfinkel stresses that these ex-
pressions should not be subjected to a cognitive analysis. The analyst can see
that the expression is actively working for both the speaker and the hearer
but cannot make the leap from there to understanding why that work is being
done.

If the concept of indexicality is extracted from the study of speech it can
be used to reveal the understanding which is developed and shared in the
workplace. Revealing shared meaning is an important part of many work-
place studies whether Latour (1987) studying how science is created, Heath
and Luff (2000) looking at the use of control systems, Orr (1996) following re-
pair technicians or, radically perhaps, Faulkner and Brecker (2009) describing
the making of jazz music on the concert stage. Each of these studies demon-
strates work in which communication is central to the activity as it is lived by
its participants. In each case before there can be communication there has to
be understanding. The ways in which people interact during their work builds

a shared context within which they are working.

3.3.1 Conversation analysis

Conversation analysis was created by Harvey Sacks in collaboration with Emanuel
Schegloff and Gail Jefferson in the 1960s under the tutelage of the Harold
Garfinkel, (Heritage; 2008). Sacks was interested in practical reasoning in in-

stitutional settings such as police work or psychiatric counselling. Using tape
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recordings, transcribed and annotated using a scheme developed by Jefferson,
of phone calls or meetings Sacks and Jefferson were able to reveal the practical
work within the talk-in-interaction.

Sacks, Schegloff and others moved from studying talk in institutional set-
tings to studying general features of talk and interaction such as turn-taking.
Other conversation analysts were interested in studying talk within institu-
tions to discover how those institutions were produced, (Heritage; 2005).

Conversation analysts studying institutional talk link the meaning of talk
to the context of its production. The meaning of an action is formed within
the context of previous actions and the social context for interaction is cre-
ated dynamically through the sequential ordering of interactions, (Heritage;
2005). This then leads to a theory of the ways in which participants orient to

an interaction:

¢ Participants construct talk within the context of previous statements.

* When people construct an utterance they have an expectation that the
response will come from a limited set of possibilities. They are creating
the context for the response with their own statement.

* Responding to an action, a statement, requires and demonstrates an un-

derstanding of previous actions.

Conversation analysis has been a productive methodological application
of ethnomethodology. The two have different agendas: the former being in-
terested in the sequential nature of talk, (Heritage; 2008), whilst the latter is
interested in “mundane reasoning”, (Atkinson; 1988). The ethnomethodolog-
ical project seeks to understand work as a mundane, observable activity in

which the sequence of actions, activities and talk reveal both the work and
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the participants understanding of it as it is embedded in social interaction.
This concern with detail can, Atkinson argues, mean that ethnomethodologi-
cal analyses can “merely recapitulate the observed sequences of activities with
little or no framework for selection, or for the representation of those activities
in any other discourse”.

It doesn’t have to be the case that analyses of conversation are analyses of
language, structure and sequence. Hymes (1994) writes that “it is not linguis-
tics, but ethnography, not language, but communication which must provide
the frame of reference within which the place of language in culture and so-
ciety is to be assessed”. Much good work in conversation analysis, goes far
beyond description, providing illumination of institutions or situations which
would otherwise be only through common sense understandings. Studying
doctor-patient relationships, counselling, classrooms and so on has “drawn
attention to the detail and complexity of everyday life, and to the delicacy
with which participants monitor the unfolding conversation as they collab-
orate in its production”, (Atkinson; 1988). The context is important because
“the boundaries of the situations within which communication occurs... are
conditioned by properties of the linguistic codes within the group, but are not
controlled by them”, (Hymes; 1994).

In conversation analysis, the ethnomethodological interest in indexicality
becomes a concern with conversational structure and sequence. Ethnomethod-
ological reflexivity becomes an interest in the work which is done by indi-
vidual statements and sequences of interactions, (Potter; 1996). The struc-
ture of conversational interactions are neither accidents nor artefacts but are

crafted by speakers with a sensitivity to both the sequential context of their
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production and to their role in the interaction. Within conversation analysis
the “messy” details of delivery such as changes in intonation, pauses, repe-
titions and so on become matters of interest in a way that is fundamentally
different to the techniques used by linguists. These details matter because
they are used by speakers as part of their method for interacting and hence
they are there to serve the action which the speaker is performing, (Heritage;
2008).

Analysing the things which people say to each other about their work can
reveal their understanding of that work. Sharp et al. (2004) write that “[i]t is
via language-in-use that people reveal, perhaps inadvertently, implicit knowl-
edge and meaning. This knowledge and meaning might well be different to
what their companies would like to portray or what they themselves might
rationalize”. Conversation analysis reveals more than surface facts, it exposes
ideas, opinions and tacit judgements which might be rationalised away or ig-
nored in a higher-level analysis. However, that analysis should be grounded
in “categories” which might be relevant to the participants, (Hutchby; 1999).

Annotated transcriptions of conversations between developers are given
in Chapters 7 and 6. Details of the annotation scheme are given in Jefferson
(2002) and in Appendix A. The scheme used here is taken from Ten Have (2007)
and is a subset of Jefferson’s complete set of symbols. This subset was chosen
because it is rich enough to provide coverage of the features of talk which
are required for these analyses yet is sufficiently simple that the transcriptions

remain clear to non-specialists.
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3.3.2 Face-work

When people interact they perform both verbal and non-verbal acts through
which they express their view of the situation and of the other participants,
(Goffman; 1964). Together these acts form, for each individual, a line through
the interaction which a person uses to claim social value. Goffman ca'lls this
claimed social value face and identifies it as something which might wish to
maintain, if they “feel good” about a situation or change if they “feel hurt”.
Participants are not only interested in their own face, they have feelings about
and for the face of those with whom they are interacting.

Face is constructed in the moment but is built on a history of interactions.
Goffman (1964) writes that a person maintaining face in one situation is “some-
one who abstained from certain actions in the past that would have been dif-
ficult to face up to later”. The current interaction may be dependent on wider
social considerations if those involved interact repeatedly but if they will not
meet again they do not need to worry about maintaining face for each other.

The case studies in this research are focused on teams of colleagues who
work together every day. It is important that they are able to maintain their
own face and that they do not damage the face of their colleagues. Goffman
writes that when people are “in wrong face or out of face” they feel inferior to
those around them, especially if they were relying on the encounter to “sup-
port an image of self” which is now threatened. Bargiela-Chiappini (2003)
expands this idea by noting the role which emotion plays in interactions “so
that harm to another’s face causes "anguish’, and harm to one’s own face is
expressed in ‘anger’ ”.

Because of the consideration given to the face of others, face-work is re-
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lated to politeness. But face-work is about “self-presentation in social en-
counters”, (Bargiela-Chiappini; 2003), and is a set of actions which make the
individual’s actions consistent with their face. Politeness is about “rational,
goal-oriented behaviour”, “politic behaviour” or “appropriate behaviour” ac-
cording to Bargiela-Chiappini (2003). Face is found in the interactional order,
(Goffman; 1964), whilst politeness derives from the social rules governing in-
teractions, (Bargiela-Chiappini; 2003).

The importance of both face-work and politeness in Daily Scrum Meetings

is shown in Chapter 6, and face-work when pair programming is shown in

Chapter 7.

3.4 Negotiating design

Programming is a collaborative, social activity which is not only performed
at the computer. Programmers work in teams, they talk to each other, they
communicate more widely with customers or users and, wider yet, with com-
munities of programmers at conferences and on Web forums. Aspects of this
have been studied, often as part of the design process in the creation of pro-
gramming tools or in computer-supported cooperative working projects. Soft-
ware development has many features in common with both engineering and
design, both of which have been extensively studied.

Studies of collaborative design, engineering and software development
have often taken a task-oriented approach in which conversational practices,
representations such as sketches and the use of shared references are worthy of
study only as they orient towards the completion of the task-at-hand, (Cahour

and Pemberton; 2001). When design is studied as a social practice both the
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aims of the researchers and their analytic approaches have more in common
with Conversation Analysis of non-technical situations. In studies of, and by,
designers such as Cross and Cross (1995), Cross (1997), Cahour and Pemberton
(2001) “the goals of participants, whether explicit or not, will be not only the
creation of a design representation but also the management of interpersonal
relationships”. These studies show that transactional talk and interpersonal
talk are woven together throughout conversations in a complex relationship.
Interpersonal talk can inhibit task-oriented talk if the need to manage the so-
cial situation is strong so that, for example, a developer may accept a weaker
solution to save another participant’s face, (Cahour and Pemberton; 2001).
The problems on which product designers work are, as with those which
concern software developers, often ill-defined so that “analysing and under-
standing the problem is an influential part” of the process, (Cross and Cross;
1995). The development of understanding is widely recognised to happen
through a cycle of talk-based propose-evaluate iterations, (Cahour and Pember-
ton; 2001), which are, at least superficially, similar to the cycles of an agile
method. Cyclical design processes inevitably means that the design remains
changeable and changing well into the process. Ronkko et al. (2002) shows that
in software development even the naming of variables is contingent, tempo-
rary and subject to change. There is a cost associated with the constant changes
which teamwork can bring but teamwork is likely to lead to a better overall so-
lution. A team will propose more potential solutions than can be generated
by an individual. Not only is the solution space larger, the team must work to-
gether to negotiate it as they move towards a final design. Collaborators must

identify, avoid and resolve conflict as they search for a solution, (Cross and
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Cross; 1995).

Incomplete specifications are cdmmon in engineering. An engineering de-
sign manager interviewed in Lloyd (2000) describes one process for handling
the problem. The requirements documents which the sales team produces
are so vague that a process has to be invented to handle them: “for every new
project that comes in I'm going to put a requirement for a variance document.
The reason I'm doing that is because the orders come in so open—the one
pitch quote”. But the sales documents are so vague that the engineers have to
“you know, get on the telephone, or go and talk to the people involved to find
out what in fact is really required, to get some idea of, you know, to try and
summarise it in some kind of simple way”. This is an ad hoc process developed
on the ground to handle a specific type of problem in the company. Because
the process is informal it isn’t documented and could easily be glossed over
by the manager and engineers who use it. Conversation analysis gives us a
way to understand how the engineers create usable requirements and make
decisions about products.

Problems of misunderstanding, poor communication or lack of trust can
be seen across organisations at all levels. For example, Laine and Vaara (2007)
examine the understanding of strategy in an engineering consultancy. They
show that there is a difference between the strategic discourses of the man-
agement and the interpretations of, and orientation towards, those discourses
by consulting engineers. The various discourses which develop around or-
ganisational strategy are important because different discourses are used to
create and support positions around strategy. Much research into strategy

takes a top-down managerial view whilst silencing or, at best, side-lining al-
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ternative voices. Laine and Vaara reveal those voices and in so doing reveals
an organisational “battle over power, hegemony and individualized sense of
identity”. In studying software development we should expect to see multi-
ple discourses around sales, functionality or approaches to engineering. Such
discourses can be revealed by studying the ways in which they are embodied
in, and accountable to, the working practices, documents and, most clearly,
the talk of members of the organisation.

In a software project with specialist requirements analysts liaising with the
client, those analysts are assumed to understand what the developers know
without having to ask, acting as buffer, translator and clarifier. The “members
of the requirements development groups were experts in their fields, in some
ways more expert than the customers. Developers used this expertise to make
sense of the incomplete and ambiguous input they received from customers
and translated it to their own domains”, (Crowston and Kammerer; 1998).

The informants in Crowston and Kammerer (1998) represent an ideal form
of analyst for whom misunderstandings are minimised and for whom the
worlds of developer and end-user are equally transparent. Usually under-
standings are contingent upon external factors such as the prior knowledge,
skills and experience of the analyst or developer. An experienced developer
will use a different approach to those which are chosen by developers with
less experience, (Détienne; 1995), and that approach may not depend upon
the problem which is being solved. The generic structure of the solution may
be the same regardless of the particular problem. This might seem surprising
but apparently different applications often have similar architectures and the

documentation produced by analysts is frequently out of date by the time that
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code is written, (Lethbridge et al.; 2003).

3.5 Finding meaning

Project teams have to share large volumes of information, and the larger the
team, the greater the volume of information which must be shared. Communi-
cation can be especially difficult when products are built by distributed teams.
Although team members can talk to each other using a variety of media, rang-
ing from chat systems through email and video conferencing, communicating
meaning can be difficult. Teams which work as cohesive units become, in ef-
fect, isolated communities, developing their own ways of talking about their
work. Over time these different approaches to talk can become different lan-
guages which are mutually incomprehensible. Such teams form communities
of practice, an idea which is discussed in Section 3.7.5.

When members of the team talk to members of other teams they have to
reach a shared understanding of the conversation. If they fail to do so each
will leave with a different interpretation of the conversation, its meaning and
its outcome. This is not a problem of technical language: the vocabulary of
software development is understood across roles and skill sets and becomes
the lingua franca of parts of the project. Everyone on the project will know
what is meant by class or entity. Much of the talk during a project uses lan-
guage which is less precise and is more open to interpretation because the
architecture of a piece of software is a plastic construct, (Smolander; 2002).
Architectural decisions, even the very concept of a software architecture, have
different meaning for different stakeholders. These meanings are both con-

current and divergent which makes them a source of misunderstandings and
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mistakes.

It is not only new code which requires that the programmer understand
what was expected and why. Much of the effort across the life of a piece of
software is maintenance which can be anything from fixing bugs to meet-
ing changed requirements and on to adding whole new areas of functionality.
Maintaining code requires detailed understanding of it both as an artefact and
as a historical document which expresses the purpose behind its original cre-
ation and the set of changes which have so far been made to it. Seibel (2009)
quotes Simon Peyton Jones of Microsoft saying “[o]ne of the most depress-
ing things about life as a programmer, I think, is if you're faced with a chunk
of code that either someone else wrote or, worse still, you wrote yourself but
you no longer dare to modify”. Software engineering has made little progress
since 1969 in helping programmers maintain code, (Glass; 2006a). Each pro-
grammer has to use the code, any documentation they can find and the help
of any willing colleagues they can find as they search for meaning. Useful
changes can be made only once the programmer understands the source with
which they are working.

Many programmers consider that the source code is the canonical truth
of the system on which they are working. Code, necessarily, explains its own
inner workings but even well commented code does not explain how or why
it was written. The history of the code is often invisible so that “knowledge
about the code and the design decisions remain in the head of developers”,
(Nakakoji et al.; 2006). Full understanding of code, even when documented,
can only come through revealing the context of its production: why it was

made, how it was made and where it failed to meet its original specification,
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(Banker et al.; 1998).

The context within which code is produced includes knowing the context
and culture of the group producing it sufficiently well to reveal hidden mean-
ings in the idiomatic forms they use. To develop or maintain code based solely
on a requirements document, the developers needed to acquire membership
of the group which produced that documentation. Without such member-
ship they are constantly searching for understanding. Documentation is, in
ethnomethodological terms, indexical: it only makes sense within the context
of its production. If the program is to be a solution to the problems which the
requirements documents present the developers must have adequate indexical-
ity, (Ronkko; 2007).

Software is almost always subject to some form of design representation
before it is implemented as code. These representations, often written works,
range from long text documents which describe the functioning of the finished
systems and the constraints upon it, shorter written user stories, which describe
how a user will interact with specific parts of the system, though to jottings
on post-it notes. Alongside these writings software engineers use a myriad of
diagramming techniques to create visual representations of the system'’s ar-
chitecture (UML) or its graphical interface (wireframes). In recent years there
has been a move to creating prototypes, partial implementations, to demon-
strate understanding. “[L]iterary devices continue to have their uses, but the
centre of gravity shifts from the production of system specifications and var-
ious other abstract renderings of system functionality, to the prototype and
associated practices”, (Suchman et al.; 2002).

Any representation reveals different meanings at different readings. A
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wireframe diagram is adequate when talking to a user but may be less so
when used as the basis of a graphical interface, a long text document may be
prefect for an audit of a project but lack detail when given to a programmer.
Prototypes are regarded as useful because they can be used to uncover work
requirements, technological possibilities and the (mis)understandings of both
users and developers. Thus a prototype becomes a device for the creation of
better indexicality than that which can be created through the use of either
diagrams or text documents. Cost and time constraints mitigate against the

use of prototyping on many software projects.

3.6 The role of representation in talk about programming

Understanding of software projects is built on more than talk. Projects gener-
ate extensive documentation ranging from formal statements of requirements
through structured diagrams and even post-it notes on an informal Kanban
board. All of this documentation is used to share information about the project
and its product and to help the developers co-ordinate their work.

During development the most useful documents may be diagrams. As
students, all programmers learn to create diagrams of both problems and so-
lutions. Drawing the system becomes a natural part of their search for the
adequate indexicality which Ronkko (2007) identifies as necessary. Drawings,
whether diagrams, formal UML models or ad hoc scribbles, establish relation-
ships between the parts of a program, (Suchman and Trigg; 1996, Blackwell
et al.; 2001, Bates et al.; 2011). Dittrich and Ronkké (2002) followed a team
of student developers as they work on a large project and found that “they

achieve a physical sharing of key objects with the help of drawings on the

76



3.6 The role of representation in talk about programming

whiteboard”.

What does it mean to look at a set of diagrams and at the code which was
created from them? How does the programmer come to understand what the
structure of the code means — and how they might alter that structure without
breaking it? These are questions which form part of developers’ everyday talk
about their work. And they are answered by thinking through the various
representations that the developers create.

Suchman and Trigg (1996) follow two researchers as they design an arti-
ficial intelligence application. They show how ideas are shared and devel-
oped both through the creation of transient informal drawings on a white-
board and through the developers’ talk around and about those diagrams
as they are produced. They call this process “socially organised craftsman-
ship”, reformulating technical activity as craft almost a decade before the rise
of the software craftsmanship movement. Formulations such as this have been
used elsewhere to characterise other technical activities as craft. The labora-
tory work of scientists may appear to be structured and controlled but when
examined closely it has many similarities to common-sense notions of craft,
(Latour; 1986, Sennett; 2008).

Scientists, programmers and craft workers use informal representations as
physical manifestations of their thought process. Blackwell et al. (2001) call
these ephemeral representations talking sketches, diagrams which provide a
focus for discussion between colleagues.

The process of creating and manipulating physical objects such as draw-
ings gives those thoughts and processes what Latour calls “immutable mobil-

ity” and renders them persuasive because of the “reflexive relation” between
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their production and use. Documents such as drawings which are created or
used as part of a development have meaning beyond the moment of their cre-
ation. They encapsulate a process at a specific time and place. The document
will be moved and used later, possibly by many different people but carries
with it something of when and why it was made.

Suchmann and Trigg write that “devices for seeing” are particularly rele-
vant to studies of science. Documents such as drawings or notes “stand for the
structure of an investigated phenomenon”. For programmers the tests which
‘they write, the backlog entries they maintain, their code and even talk-about-
code are devices for seeing. When developers document their code or talk to
colleagues about it, the explanation which they give stands in lieu of both the
code and the intent of the program.

When Suchman and Trigg’s informants create artificial intelligence soft-
ware they are encoding their own lived experiences and common-sense un-
derstanding of the world in symbolic systems which “delegate human com-
petence to machines”. This encoding requires that the problem be simplified
and that the process of simplification happens through negotiation. Al re-
search is characterised in this paper as being a two-stage process: in the first
stage the researchers take activities which are “thorny problems of represen-
tation” and try to understand them; in the second stage they encode those
activities symbolically in computer simulations. The same is true for most
programmers. Complex problems are represented symbolically, for example
in a UML diagram, before being converted into a different symbolic form as
code before being reified as a functioning program within the computer.

The scientists use whiteboards as their primary “representational technol-
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ogy” and such boards are ubiquitous within their lab for this purpose. Having
a common writing area helps a team, be it a wall, (Evans; 2003), a table top,
(Weinberg; 1998), or post-it notes and scraps of paper. In a sense the medium
doesn’t matter since it provides a locus for the real work which is being done in
the developers’ talk-about-code. The drawings on the whiteboards are largely
meaningless to an outsider but, ethnomethodologically, their production is in-
teresting and meaningful. The symbols and notes on the board may not make
sense to a casual passer-by after the discussion but when seen “in relation
to the activity of their production and use... they come alive as the material
production of ‘thinking with eyes and hands’ that constitutes science as craft-
work”, (Suchman and Trigg; 1996).

Representation is at the core of all stages of software development. One
of the main themes of academic software engineering has been the creation
of suitable representations. These range from mathematical notations (such
as Z) to diagramming techniques (UML) and on to programming languages.
Software engineers understand that the representation affects what is repre-
sented. Where the cost of using a representation is great, as with maths, it will
be used sparingly. Representations which are lightweight yet expressive will
probably be used more often and more effectively as is seen with post-it notes
on a Kanban board. Suchman and Trigg develop an anthropological sense of
such representations in which they are part of “a socially organised activity
producing certain publicly available artefacts”.

The question of what to represent is a matter of both the problem domain
and of the expertise of the developers. In Suchman and Trigg the domain is

of a research program, for the developers in this study the domains are a vari-
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ety of embedded and Web applications. The types of representation made in
each case will differ because the cases themselves differ: the plasticity of soft-
ware results “in relatively greater freedom regarding the form of the diagram
elements”, (Blackwell et al.; 2001).

Talk arises out of and around representations. Software is composed from
myriad complex systems as well as the code which the developers create. That
is, the final product builds on code in libraries and uses other systems through
API calls and both process and network messages. Part of the talk of develop-
ers has to be to manage and control this complexity. Experienced developers
perform this control by applying prior knowledge but the team needs to talk
this through with types of talk which describe, explain, argue for solutions or
articulate the work, (Dittrich and Ronkko; 2002).

3.7 Communication and coordination

Software projects are complex ecosystems built on relationships between the
artefacts being produced, the individual developer and a wider developer
community, (Nakakoji et al.; 2006). The importance of the artefact as the locus
of meaning was discussed in Section 3.5, the importance of the individual is a
matter of education, training and psychology which lies outside the scope of
this work. In this Section the importance of the development community, in
particular of the team, is examined.

The structure and functionality of the final software arises from negotia-
tion within a group of customers, users, management and developers. This
group collectively arrives at a vision for the application as they work together.

In creating code the developers build upon a wide range of resources includ-
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ing their own fundamental knowledge, complex development frameworks and
trends or fashions within the industry.

The systems which teams build are solutions to customers’ problems but
these solutions have to be created within pre-determined budgets, timescales
and technical constraints. These external determinants constrain any nego-
tiation around the structure or functionality of the software. The placement
of those constraints and the effect which they have on the shape of both the
project and the product arises from negotiation. Those constraints are subject
to a range of discourses which act upon the developers’ own ideas about how
the system might be implemented to create a solution space and, ultimately, a
final solution for the problem-at-hand.

Software is developed by teams whose members have diverse skills and
knowledge and who may fulfil more than one role within the team or who
may work across a number of teams. Modern software development teams are
often distributed across sites, sometimes even across countries or time zones.
Distributed teams are not necessarily problematic for their members or their
managers. When the team members orient positively to distribution and the
use of tools such as video conferencing they can work effectively. More typi-
cally, though, distribution, especially across time zones brings a range of prob-
lems of understanding, coordination, trust and ownership, (Sillito and Wynn;
2006).

Coordinating the work of a team is a social problem rather than a techni-
cal one, although one which is often given a technical gloss through the use of
tools such as backlogs, IM or video conferencing. Sharing information doesn’t

always improve communication. One development manager quoted by Sillito
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and Wynn (2006) said that in their organisation “everyone is inundated with
email and newsletters. We just scan them. So how do you get the word out
there?”. The code which many teams build has to be used by other teams, ei-
ther immediately or in the future. Both requirements and the resulting code
need to be consistent and to meet the needs of all teams. This becomes a fun-
damental problem of coordination, of understanding and of effort.
Coordination can be supported by tools which let developers find the infor-
mation they require when they require it. Backlogs, Kanban boards, in-code
comments and formal documentation are all ways of sharing information in

which the information is pulled rather than pushed.

3.7.1 Organising teamwork

Team work is difficult. Simply putting developers into a “team” will not make
them more productive — most teams deliver software which is substantially
late or over budget, (Teasley et al.; 2000). Improvements to the performance
of a team require that actions be taken which impact upon the workings of
the team. Examples include “radical co-location”, (Teasley et al.; 2000), or the
original XP project, (Beck; 2000), which both had the whole team working to-
gether in the same room, or radical exposure to Scrum including a daily Scrum
of Scrums, (Sutherland et al.; 2006). These approaches, and many other, have
shown that massive gains in productivity and reductions in costs can be asso-
ciated with entirely unconventional ways of working.

The literature around radical ways of organising software development,
and here Agile approaches are not necessarily radical, tells us that coordi-

nation and communication are the areas of working practice which can be
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changed most radically and from which the most benefit arises. Coordination
moves from a function of project management or team leads to become a func-
tion of everyone on the team. Developers share information about their work
and, as a result, everyone on the team is able to find out who is doing what,
when they are doing it and how it will impact on their own work. One of the
major drivers behind information sharing is a reduction in the time between
taking a decision and implementing it, (Cockburn and Highsmith; 2001).

When people talk about their work as part of that work, they typically have
a specific goal in mind. They are gathering or sharing information or coordi-
nating tasks with, or for, colleagues. Such task oriented talk differs from talk
which is used within work but in more social ways, (Holmes; 2005). Task ori-
ented talk is more focused and has different structures which are related to
the nature and complexity of the task. More complex tasks engender more
complex patterns of communication, (Tushman; 1978, Tschan; 1995).

Like most knowledge workers, software developers talk in different ways
to achieve different goals. Information seeking is a different practice to asking
for help which is different, in turn, to relaying generally useful information. A
developer seeking information may ask “is anyone using the build server?”,
if she asks for help she may want to know “how do I abort a build?” whilst
in giving information she may offer an unprompted “the build server is free
now”. Each statement may be used to initiate a conversation or as part of an
ongoing conversation. Each is potentially problematic in its own way — there is
arisk to one’s face in asking for help or for information, there is a risk to other’s
face in offering unsolicited information —but it is a problem space which has

to be negotiated many times during each working day.
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Traditional engineering disciplines have a culture which mitigates against
information seeking and sharing. Engineering is seen as “individualistic” and
“macho”, (Eonardi; 2003). Software engineering appears to be different in that
the culture of the discipline is a culture of sharing information, (Kotlarsky and
Oshri; 2005, O'Riain; 2008). However this sharing is not simply a matter of
talking to colleagues.

In seeking information the relational aspects of the interaction are as im-
port as the transactional ones. Generally developers prefer to use informal in-
formation sources such as conversations with colleagues over formal sources
such as documentation, (Milewski; 2007). The cliched developer who is more
interested in technical aspect of their work than in the social ones does exist.
Sometimes those people are the very experts who need to be consulted most
often but they can easily be sidelined, if their communication skills are poor,

(Skowronski; 2004).

3.7.2 Communicating within development teams

Once a developer decides to make a change they need to be able to commu-
nicate it to their colleagues, assess its impact and evaluate its cost. Commu-
nicating change, and planning its impact, requires effort and the application
of a suitable strategy. The developer making a change needs to be aware of
the impact of that change on their own work and on that of their colleagues
and clients. One important variable is the “size of the impact network, the
set of software developers being impacted or impacting a specific developer”,
(de Souza and Redmiles; 2008). A large change may have to be communicated

widely and may need to be rolled out in a coordinated way so as to minimise
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its impact on the work of others throughout the project.

Individuals can only coordinate how they work if they are able to share
information freely, cheaply and quickly. “[IInformal, unplanned, ad hoc com-
munication is extremely important in supporting collaboration”, (Grinter et al.;
1999). The costs of coordination here are measured in the effort which is re-
quired to enable it. Those costs can include “cultural and language differences,
trust and commitment, extended feedback loops, asynchronous communica-
tion, and knowledge management”, (Layman et al.; 2006). However, easy, in-
formal access to colleagues provides valuable benefits in both coordination
and information sharing, (Kraut and Streeter; 1995, Cherry and N.; 2004). Oral
communication is the least formal form that can be used. It tends to provide
information and context which are more current and more relevant than those
provided by any other medium, (Tushman; 1978).

If communication is made easier then coordination can improve and the
consequent benefits in quality and productivity will follow, (Gopal et al.; 2002,
McChesney and Gallagher; 2004). One thing which can improve communica-
tion is to have people who need to talk to each other working near each other.
In organisations which introduce agile methods, managers often require co-
location of the development team, (Boehm and Turner; 2005). The original
XP team worked together in a single room to facilitate communication, (Beck;
2000). When teams are co-located, changing the structure of their office space
to facilitate communication can improve their performance. The use of white-
boards, placing desks next to each other and removing partitions can all help
to simplify communication, (Sharp and Robinson; 2004).

Even if the team doesn’t work together all day, having a space in which they
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meet facilitates their work. Sawyer et al. (1997) examined a company in which
teams were given access to a computer-supported team room. Teams would
use the room to examine and discuss designs and code. Use of the room meant
that group discussions became easier, “[t]he direct effect is to make it easier
for developers to work together; enabling the production aspects. So, soft-
ware development improvements at this site have emerged without increased
engineering. Rather, they have emerged due to increased discussion”.

Distance is a major disincentive to communication. When projects are ge-
ographically dispersed communication between parts of the project are often
difficult. Herbsleb and Mockus (2003) give many reasons for this: staff at dif-
ferent sites are less likely to identify as being on the same project; it is diffi-
cult to identify remote colleagues as expert; the view of priorities will differ
between sites. Staff at each site can engage in group think, (Moorhead et al;
1998), and develop ideas about the project which are different to those held
elsewhere. The tendency to think in a similar way to those with whom one is
surrounded can, Moorhead et al. posits, lead to defective decision making by
the team.

Even with increasingly ubiquitous technologies such as instant messaging,
on-line forums and video conferencing, people are far more likely to com-
municate with those who are local than with those who are distant. Once
the distance between two people passes just thirty metres they are no more
likely to communicate than if they were on opposite sides of an ocean, (Teasley
et al.; 2000, Herbsleb and Mockus; 2003). Since most software projects are dis-
tributed, either because the developers work in different locations or because

customers are not co-located with the developers, effort has to be put into facil-
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itating communication across the project. Where social networks exist across
organisational and other boundaries there is more communication and project
teams are better informed and coordinated, (Kraut and Streeter; 1995). Build-
ing a social network across sites is difficult. Team building exercises where
staff from different sites come together can help as can working with one or
two named individuals at the remote sites , (Kotlarsky and Oshri; 2005).
Distance can be broken down by the use of tools such as instant messag-
ing which support ad hoc interaction and which use a conversational style of
interaction, (Handel and Herbsleb; 2002). However the introduction of these
types of tool does not mean that they will be successful. Herbsleb et al. (2002)
found that there has to be a critical mass of users at each site before any com-
munication technology is adopted usefully. Using the tool has an associated
transactional cost, (Kraut and Streeter; 1995), and if few people are doing so

the user is less likely to find the person or answers that they need.

3.7.3 Discussing technical issues

Learning new technologies, products and approaches is part of the life-long
learning which all software developers expect. Good developers need to be
aware of their shortcomings or of areas about which they need to learn more.
Hoover and Oshineye (2010) describe two patterns that are helpful when en-
countering something new: Expose Your Ignorance and Confront Your Ignorance.
Their book is a guide to apprenticeship, it describes many ways to learn to be-
come a better programmer. Followers of the book form a community of prac-
tice around the idea that a developer can improve their skills and knowledge

and around tools and techniques for doing so. Each approach in the book is
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defined as a pattern, a common approach in modern computer science which
builds on the approach used by Alexander (1978) in writing about architec-
tural forms. Hoover and Oshineye (2010) give thirty-four different patterns
which any programmer might follow as they strive to become better at their
craft. Each is given a meaningful name, its context is described, the problem

outlined and a solution described and demonstrated.

Expose Your ignorance

The context for this pattern is that those who are paying you to be a software
developer are depending on you to know what you are doing.

It is not only employers or customers who rely on a programmer’s exper-
tise. Colleagues depend upon each other knowing what they are doing and
doing it to the best of their ability. Assuming that one’s colleagues know what
they have to do and how to do it ought to be a safe bet. After all that is what
they are paid for. However, in programming, developers constantly encounter
new technologies and new problems and are expected to assimilate complex

information quickly.

Confront Your ignorance

In this pattern a programmer realises they have gaps in knowledge or skills.
Whilst some, perhaps all, of their colleagues possess the knowledge or skill
the programmer may struggle to ask them for help.

Dweck (1986) studied the ways in which students approached failures in
skill or knowledge-based tasks. She found that “many of the most accom-

plished students shied away from challenge and fell apart in the face of set-
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backs. Many of the less skilled students seized challenges with relish and were
energized by setbacks”.

In defining these two patterns, Hoover and Oshineye (2010) are motivated
by their solutions. In the first case they suggest that one asks questions, but
recognize that “this is easier said than done, particularly when the person
you're asking has assumed that you already know the answer”. In the sec-
ond case they suggest that programmers ask their mentors if anyone already

has this skill and is willing to share what they know.

3.7.4 Shared perspectives within teams

If people communicate carefully and regularly then their ideas about the project
and the product which they are building begin to align. The team will be
more cohesive as they are “pulling together” in the same direction. However
to achieve this state the team members need a shared perspective. “The prob-
lem of integration of knowledge in knowledge-intensive firms is not a prob-
lem of simply combining, sharing, or making data commonly available. It is a
problem of perspective taking in which the unique thought worlds of differ-
ent communities of knowing are made visible and accessible to each other”,
(Boland and Tenkasi; 1995). Collaborative tasks such as product design re-
quire that a team reach a state of shared perspective on aspects of the problem
which they are solving, (Cross and Cross; 1995).

The shared perspective arises not only from foregrounded and shared in-
formation. Some of it comes from tacit knowledge which is constructed as
people attempt sense-making activities, (D’Eredita and Barreto; 2006). Tacit

knowledge can be developers’ perspectives, their mental models of the world
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or the concrete skills which they require in specific contexts. Perspectives are
abstractions which become more solid, more meaningful as a result of activity
and experience — as they are tested by experience.

Shared perspectives are an important aspect of coordination within a team,
especially in a large team. A number of theories have been developed to ex-
plain how a group of individuals develop this type of communal understand-
ing. Collective Mind Theory is one such explanation, (Weick and Roberts;
1993). “The major claim of collective mind theory is that individuals develop
shared understandings of the group’s tasks and of one another that facilitate
group performance”, (Crowston and Kammerer; 1998). For ethnomethodol-
ogists this process is always going to be one which is dynamic and which is
never resolved because understanding changes as the group works together.
Collective Mind Theory requires a that team members have a “disposition to
heed”, (Crowston and Kammerer; 1998), through which they behave in ways
which foster the aims of the group. Such a disposition is developed through
social interaction, (Kotlarsky and Oshri; 2005).

When team members share perspectives and context they begin to make
assumptions about what their colleagues will do and plan their own actions
accordingly, (Espinosa et al.; 2002). Stewart and Gosain (2006) suggest that
one reason for the effectiveness of some Open Source software development
projects is that members start from exactly this position of a common idea

about what is required from the project.
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3.7.5 Being a community

Workers are typically organised into formal groupings which give structure to
an organisation. Organisation groupings such as development, sales or testing
are used to define functional areas within which similar tasks are performed.
Most project based organisations such as software houses have another, or-
thogonal, set of groupings based around individual projects or specific clients
within which each member is nominally working toward the same goals. Most
people are used to the idea that these types of structure can be drawn onto an
organisational chart but each of us has any number of additional informal net-
works made of the people with whom we interact and which cannot easily be
mapped. Such networks have been called “communities of practice”, (Lave
and Wenger; 1991, Wenger; 1998).

A community of practice is different to other sorts of community such as
the people with whom we eat lunch or watch sport. A community of practice
is based around some activity — the practice — something we do together and
about which we learn by being engaged in it communally. Wenger suggests

that a community of practice is instantiated through

* “sustained mutual relationships — harmonious or conflictual
¢ shared ways of engaging in doing things together
* local lore, shared stories, inside jokes, knowing laughter

¢ certain styles recognized as displaying membership”.

These four ideas have a combined focus on social practices as ones which
are productive of a working culture, but a community of practice does not

have to be based in work or the workplace. It is a shared culture, but one
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which is specifically shared around a practice. In reality work is made from
myriad practices which together form a whole and it is the orientation to this
set of practices which becomes the workplace culture.

The community aspects of workplaces differ, but so does the way in which
people actually work. Even common tools such as Visual Studio can be applied
in many different ways, they are, in fact, designed to be flexible and to not
impose a style of usage. Within a team a common understanding will develop
around how to use the tools, around what errors actually mean to them, even
around how to structure or manage a codebase. Team members “engage with
these practices in virtue of their place in the community of practice, and of the
place of the community of practice in the larger social order”, (Eckert; 2006).

Part of a community of practice is the development and sharing of collec-
tive knowledge and understanding. This may be knowledge about the project,
the code and designs, the clients or the development techniques which are
used. The knowledge of the team is a function of the people within it and
of the social networks which they build, (Becks et al.; 2004). Within a com-
munity of practice members are engaged in mutual sense-making about their
work and about the context within which they undertake it. They are making
sense of their daily activities within the project, of their customers and of the
products which they build, (Eckert; 2006).

The community’s knowledge is a collective knowledge of successes and
failures — what works and what doesn’t, both individually and collectively.
Some of this information is shared formally in meetings but more often it is
shared informally. Staff can spend significant amounts of time talking infor-

mally, Herbsleb and Mockus (2003) suggest over an hour per day and one
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informant in Chapter 5 suggested almost three hours. Yet a project such as
Chandler, which was described in Section 2.4, (Rosenberg; 2007), or the com-
puterisation of the London Ambulance Service, (Heath and Luff; 2000), can
fail because the community lacks a historical memory of past problems and

no knowledge of failures in other communities.

3.8 Empirical research into software engineering

Research in software engineering tends to study “better” ways to build “bet-
ter” software, (Parnas; 1998). Software engineering’s origins as a technical
discipline have lead researchers to “a preference for quantitative research ap-
proaches that lend themselves to measuring causal relationships for success-
ful software process improvement”, (McLeod et al.; 2011). This preference, in
turn, leads to a preference for those studies which create new designs or imple-
mentations over those which look at the people who make software, (Hevner
et al.; 2004).

However, the increasing diversity and complexity of the processes involved
in software development mean that research performed under the general cat-
egory of “software engineering” is becoming more diverse. Within the disci-
pline there is a growing interest in finding ways of understanding how soft-
ware developers actually behave. Those behaviours can only be discovered by
visiting and studying developers at their place of work as they undertake that
work, (Sjoberg et al.; 2007).

When researchers study developers at work they are able to uncover how
individuals and teams work and to reveal “human issues” within the disci-

pline, (Seaman; 1999). Studying the people who develop software is not new,
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perhaps because software engineering is a technical discipline there has been
“a preference for quantitative research approaches that lend themselves to
measuring causal relationships for successful software process improvement”.
Quantitative studies of software engineers, especially studies which are based
around laboratory experiments tend to give an incomplete picture because
the subject sits at the intersection of machine capabilities, human capabilities
and human behaviours, (Seaman; 1999). Most researchers have worked on
the first two of those areas, only relatively recently have researchers started to
think about the third one. In particular the role of developers’ behaviour has
become a topic of interest and relevance, (Lethbridge et al.; 2005).

Researchers have, typically, struggled with the design and implementa-
tion of quantitative studies in software engineering. In particular experimen-
tal approaches work badly because the research must work with human sub-
jects, typically sample sizes are too small to give statistically significant results,
running experiments is expensive and revealing the context of the findings is
difficult in an experiment, (Carver et al.; 2004).

Because qualitative and experimental studies fail to reveal the intricacies
of software engineering practice some researchers are turning to qualitative
studies including Seaman (1999), Lethbridge et al. (2005), Sjoberg et al. (2007),
McLeod et al. (2011). Qualitative studies produce data “which are represented
not by numbers but by words and pictures” and in which the complexity of the
phenomena of behaviour are revealed rather than being abstracted away as it
is in much quantitative work. This approach gives researchers the opportu-
nity to create a “holistic” data set, which reveals “shared values, assumptions

and beliefs, and the influence of particular individuals” within development
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teams, (Sharp et al.; 2000, Robinson et al.; 2007).

The majority of research in computing, and certainly in software engineer-
ing, comes from a positivist tendency. Such research provides a way of pro-
ducing knowledge which can be applied directly to the activities of develop-
ers without too much difficulty. Problems are classified as solvable and the
positivist researcher works through a structured process toward the solution,
(Lazaro and Marcos; 2005). If a solution is found, further studies may follow
its application to “real world” problems as a way of providing some external
validity. House (1970) suggests that researchers working in this way need to
publicly demonstrate their results so that theories and laws are not formulated
on the basis of weak hypotheses.

People act in ways which are subjective and contingent. Subjective re-
search methods recognise the complexity of peoples’ activities and reject the
more explicit determinism of scientific experimentation. Subjective methods
attempt to create verstehen, an understanding, of the sense-making in which
people are engaged, (Abel; 1948). People’s activities are seen as purposeful
rather than being determined by external forces such as social structures or
economic factors.

If software development is “engineering” then a common-sense under-
standing would suggest that it is surely based on rigour and on reproduceable
processes. Authors such as Florman (1976), Petroski (1996), Molotch (2003)
demonstrate repeatedly that engineering isn’t like this, it is a human process
which is often successful because of its unstructured nature. As with much en-
gineering there are aspects of software development which are subjective or

contingent. The choice of algorithm, for example, may not be based on neutral,
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value-free factors. It is the result of a choice which is based on personal pref-
erences, experience, the type of project and existing systems and code with
which one must interact.

Empirical software engineering research reveals the realities of software
development processes. When subjective methods such as ethnography are
used to gather data the subtleties, nuances and complexities inherent in de-
velopment processes are brought to the fore and become matters which are

worthy of study in their own right.

3.8.1 Criticisms of empirical software engineering

Using qualitative methods does not provide a panacea for all of the criticisms
of Carver et al.. In a meta-analysis of empirical studies of agile software devel-
opment Dyba and Dingsoyr (2008) found that the studies were weak because
“methods were not well described; issues of bias, validity, and reliability were
not always addressed; and methods of data collection and analysis were often
not explained well”.

Even large studies are not immune to some of these criticisms. Studies
which examined pair programming were found to “have not accounted for
the moderating effect of the complexity of the programming tasks, which, in
turn, may depend on the complexity of the system being developed or main-
tained and the expertise of the programmers”, (Arisholm et al.; 2007). Basic
flaws in the design of studies support the idea that qualitative studies are use-
ful only for exploratory studies, are subject to bias and are inadequate for gen-
eralization. Such criticisms can be addressed through clarity in the research

design and in its description, by providing a clear evidence chain and through

96



3.8 Empirical research into software engineering

triangulation between studies. The difficulty which researchers have inter-
preting or generalizing their work on agile methods should not be. McLeod
et al. (2011) state that software engineering is “a complex and intersubjective
social reality that is interpreted rather than discovered”. Qualitative, empiri-
cal studies of software engineering must work in this intersubjective reality to
“uncover and elucidate problems and thereby delineate their solution spaces;
challenge received views; and provide rich narrative accounts of practice”,
(Robinson et al.; 2007).

Longitudinal studies provide clear benefits over shorter ones. Processes
are connected to outcomes in ways which are both unpredictable and emer-
gent and which are only discernible through a fuller, temporal, immersion in
a project. Researchers who are immersed in a project over time can discover
events, meanings and rationales which might not be found through interview-
ing participants at the end of the project because of faulty memories or post hoc
rationalisations. Indeed participants views, positions and ideas change dur-
ing a project and it is only by being present that the researcher can see these
changes and place them in context.

A genuinely holistic understanding of a project requires that the views of
a range of participants are considered within the analysis. Relying too heavily
on one perspective or a few sources can, perhaps unwittingly, introduce bias.
Organisational policy documents such as corporate strategies, programming
guides or Human Resources procedures are especially likely to give a limited
perspective unless one is analysing corporate discourses. The “big picture”
provides a useful context but may have little useful to say about software de-

velopment as it is actually done “on the ground” by developers working with
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clients. The experience of those developers can only be understood by talking

to them about their work as they work, (Sharp et al.; 2000, McLeod et al.; 2011).

3.9 Ethnography and Software Engineering

There is along history of cross-fertilisation between ethnography and software
engineering. Typically this relationship is the use of ethnographic techniques
as part of software development projects, there are fewer ethnographies of
software engineering projects. This Section will briefly examine this relation-
ship.

The problem that on software projects requirements are constantly chang-
ing and that this creates problems has long been recognized and there have
been many different approaches to fixing requirements or otherwise solving
the problem. One solution is to work closely with end-users so that the re-
quirements and design documents closely reflect their needs, (Jarke et al;
1999). This may involve embedding an outsider such as an ethnographer
with the user community and with the developers, (Sommerville et al.; 1993,
Twidale et al.; 1993). Techniques from outside the software engineering disci-
pline such as ethnography can dramatically influence key aspects of the design
of systems, particularly around the Human-Computer Interface, (Anderson;
1997).

The gap between technologists and ethnographers is far from insurmount-
able. In the last twenty years a large number of projects in engineering, medicine
and the media have benefited from the presence of ethnographers, (Heath and
Luff; 2000, Button; 2000). Many of these efforts built on the work of (Suchman;

1987) in working on the development of artificial intelligence for a photocopier.
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Suchman’s early work clearly showed that the data gathering techniques and
analytical approaches of social scientists could be used to inform the design
of technology in ways which benefited both developers and users.

The benefit to software developers of engaging with studies of the ways
in which their customers work, or understand their work is clear. By better
understanding the customer they are able to work to a more refined set of re-
quirements. The detailed studies of ethnographers look beyond documented
working practices or talk to examine the ways in which people actually work.
They “serve as a foundation with which to consider how artefacts... feature
in the production and co-ordination of social actions and activities”, (Heath
et al.; 2000).

The idea that an ethnographer might be able to help design software can
still seem counter-intuitive to traditional software developers, but ethnogra-
phers have skills which ideally suit them to the task of understanding the
needs of users, (Sommerville et al.; 1993, Hughes et al.; 1995). Ethnographers
and computer programmers use different technical jargon and may perceive
the same thing in different ways and may attribute different meanings to it.
Sommerville et al. write of ethnographers that “although they produced in-
sights into the organisation of work which are clearly of interest to systems de-
signers, it is not clear how to translate their results into system requirements”.
The difficulty often is one of identifying material which is relevant to a system
design within the detailed anecdotal and observational writing which charac-
terizes ethnography.

Anderson (1997) argues that the social scientists who followed Suchman

appeared to offer a methodology through which requirements capture might
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be improved. They offered an approach using fieldwork and ethnography.
The fieldwork would often be participant observation, whilst ethnography of-
fered “a particular analytic strategy for assembling and interpreting the results
of fieldwork”. System analysts and requirements engineers have tended to be
more interested in the phenomena seen in the field work than in the analysis
provided in the ethndgraphy.

Systems design is a social process built on the relationships users have with
developers and that developers have with each other. When development is
considered in the social realm rather then in the technological realm, it can be
analyzed in different ways. Conceptual and practical similarities can be seen
between foundational aspects of IT design and those of ethnomethodology.
These similarities were called technomethodology by Dourish and Button (1998).
Both software development and ethnomethodological analyses of social inter-
actions share the need for abstraction, the creation of accounts and, ultimately,
accountability.

Increasingly those developers with an interest in using ethnographic ap-
proaches to understand users are doing the fieldwork themselves rather than
using a specialist. This work is “in danger of diluting the initial thrust of so-
ciological studies of work for design purposes”, Button (2000) because it too
often concentrates on what is seen in the field rather than what is uncovered
through an analysis of the data from the field. Rather than revealing the un-
derstanding of participants, or their methods for creating it, studies which
lack an analytical framework become no more than “scenic fieldwork”, (But-
ton; 2000).

Whether rigorous or superficial, the engagement between software devel-
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opers and social scientists is part of an important trend in development which
foregrounds social concerns. These include not only the specific and situated
concerns of users but also those of the developers who must deliver function-
ing programs on time and on budget. Agile methods, which address devel-
opers’ concerns, were appearing at the same that Anderson and others were
trying to merge ethnomethodological practices with those of software devel-
opment. In introducing technomethodology, Dourish and Button (1998) make
a persuasive case for a model of development in which an integration of ap-

proaches leads to better outcomes for developers, users and social scientists.

3.10 Summary

As this Chapter has demonstrated, ethnography provides a useful approach
to understanding work. Software engineering is a specialised type of knowl-
edge work whose practices are arcane and hidden yet whose artefacts are fun-
damental to so much of life. Researchers using ethnography are able to study
the working practices of software developers as they strive to reconcile the
needs of customers and the constraints imposed by colleagues and employ-
ers.

At the same time, software developers often work at the limits of their un-
derstanding of the tools, such as languages or libraries, which they must use
and of their understanding of the customers’ needs. Ethnomethodology pro-
vide an analytical framework through which the contingent and transient na-
ture of these understandings can be revealed. Ethnomethodology reveals to
the researcher how developers think about their understanding of the prob-

lems which they face and how they communicate those understandings with
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their colleagues.

Although software development is most often realised through texts, both
design documents and source code, the process is a social one in which ideas
are shared and activities coordinated. Although many software tools are used
to support them, understanding and coordination happen through developers
talking to each other. Software development is always a socially constructed
process in which the software which is designed and built is constrained by
the relationships between the developers and users. Because so much soft-
ware is built on top of existing code, developers expend significant time and
effort in understanding that which already exists. But the meaning and struc-
ture of a system are not solely embedded in the source code, they are found in
the design texts and diagrams. Understanding of the texts comes from devel-
opers talk to each other but is rarely clear cut. Rather the meaning of code and
documentation is both negotiated within the project and dependent upon the
context of both the production and use of those documents.

The creation and use of understanding by teams of developers is, clearly, a
topic which is worthy of research. Itbuilds on both ethnomethodological stud-
ies of work and the reflexive interests of software engineers. The next Chapter
discusses the research methodology used to gather data and to analyse it in

this work.
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4.1 Introduction

The previous Chapters have argued that software development is a negoti-
ated and contingent activity and that the work of software engineers is a so-
cial process as well as a technical one. Developing an understanding of those
social processes has to be based on data from the engineers’ workplaces. A
growing number of researchers in software engineering are using qualitative
approaches to such studies. Much of this qualitative research was shown to
have a tendency towards quantifying findings which could then be presented
as “improving” the quality of processes, the productivity of developers or any
of numerous aspects of development. Whilst quality or process improvements
are important aims, this research is a more fundamental attempt to understand
how developers’ social practices reveal their understanding of problems and
solution and show how they coordinate their work within the Agile Methods
paradigm.

This Chapter is a discussion of the design and implementation of my field
work, the data which were gathered during the fieldwork and the analytical

techniques used in this research.



4.2 Principles which underpin the design of the study

4.2 Principles which underpin the design of the study

This Section outlines why the study was designed as it was. It looks at the
analytical goals of the study and identifies the data which are required for that
analysis. These principles are placed within the context of other qualitative
studies of software engineering.

This work is informed by an ethnomethodological epistemology. This leads
to two defining characteristics of the research design. Firstly, that the ways in
which developers understand their work will be found in their talk-in-interaction
as they work and, secondly, that talk will be found in the workplace in real
projects. Thus the relevant data for this study are the developer’s talk and the
context within which they are talking, (Garfinkel; 1996, Sjoberg et al.; 2007).

Talk in the software development workplace reveals the developers” un-
derstanding of the work they are each performing, their understanding of the
work of colleagues and others and their use of tools, programming languages
and design methods. Developers construct and share an understanding of
existing source code and applications which they are using in their own work
but which neither they nor their colleagues necessarily developed. All of these
“understandings” may be shared within a team through documentation or,
more likely, through talking about them. As the work is discussed, relation-
ships between team members such as power hierarchies are embedded within
the talk and can be revealed through the micro-analysis of talk using conver-
sation analytic techniques and concepts.

The context within which work is performed affects both the work and the
worker. A developer sitting in a cubicle maintaining code all day has a differ-

ent work experience to someone who works as part of a team and pair pro-
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grams in an open-plan environment. Workplaces each have their own unique
culture. Even within a single organisation each team, office, production line
or project will be unique in some way. Revealing the culture of the workplace
through an analysis of the talk-in-interaction of employees reveals the context
for the production of understanding. This gives an ethnomethodological ori-
entation to the research.

The research questions here are to ask how agile developers share their un-
derstanding of their work and how they coordinate that work. Ethnomethod-
ology provides a way of answering these questions through the accountable
talk of the developers through which they both coordinate and make their
knowledge indexical. By using techniques from conversation analysis, phe-
nomena such as identity, face-management, politeness and the management
of relationships within teams can be revealed in the developers talk to each
other. These phenomena canbe, in turn, indicative of coordination and shared
understanding. But such phenomena have to be placed within the workplace
and, specifically, within activities of work.

The study was designed and implemented so as to gather both recordings
of conversations and wider background information about the work of devel-
opers and the activities taking place as the recordings were made. A number

of principles were used in designing the study.

1. Acquire samples of developers in conversation about their work as they
work using audio recordings of those conversations.

2. Use the rich descriptive power of ethnography to show the culture of
workplaces and to provide a context for the talk.

3. Study developers in their place of work as they undertake their usual
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commercial work.
4. Integrate the rich data of ethnography with detailed conversation anal-
ysis.

5. Gather data from a range of organisations which use agile practices.

4.3 On doing ethnography

Section 3.2 discussed why ethnography is at the heart of studies of cultures.
Ethnography has been used to study many different aspects of work in many
different working environments. This work is an ethnographic study of prac-
tising developers. This Section is a discussion of the use of fieldwork to gather

data and of the writing of ethnographic accounts to reveal cultural practices.

4.3.1 Fieldwork

Fieldwork is the defining feature of anthropology. It was co-opted into other
disciplines, initially in the social sciences and later into design, engineering,
science and, latterly, software engineering, because of its appealing simplicity
and the detailed data it can provide. Moeran (2006) gives four identifying

characteristics of fieldwork:

¢ Intensive participant observation.
* The researcher must “be there”, socially immersed.
* Where possible fieldwork should last for a long time.

* The research should develop an intimacy with the participants.

Pragmatic considerations of time and cost mitigate against these for many

researchers, (Lethbridge et al.; 2005), but the basic idea that the researcher is
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with the subjects for as long as possible, and becomes as one with them is an
ideal to which fieldworkers aspire.

Participant observation requires that the researcher be present in the cul-
ture, immersed in its thythms and developing relationships with its members,
(Crang and Cook; 2007). Such observations are richer and more complex than
those which might be made by an external observer because they include both
the subjective, lived experience of the observer and their later, detached and
more objective analyses. Since the researcher and the researched cannot be
readily separated, Crang and Cook argue that participant observation leads
to an inter-subjective understanding.

Fieldwork is potentially open-ended within the range of phenomena and
number of willing informants the researcher finds. However few researchers
have the luxury of following large numbers of potential leads in the pursuit
of a comprehensive data set. Most fieldworkers have to limit themselves and
their analyses to a few cases. A case study is an “empirical method aimed at
investigating contemporary phenomena in their context”, (Runeson and Host;
2009). Case studies focus on the dynamics within a single setting, (Eisenhardt;
1989), often using several data sets and data types which can be triangulated
to give increased validity to the findings.

Some researchers use data from a number of cases so that they can create
a broader picture of the domain which they are studying. In uncovering the
ways in which the live music of jazz is constructed by performers, (Faulkner
and Brecker; 2009) used evidence from a large number of jazz groups they
knew or in which they had played. Both Faulkner and Brecker were jazz mu-

sicians as well as sociologists who were immersed from an early age in the
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world of small, working jazz bands. An outsider who knew little of jazz or
of musicians would have needed to spend a lot of time with a few musicians
to understand how they construct songs and sets. Faulkner and Brecker were
able to use their experience as both musicians and sociologists to draw conclu-
sions which were radically different to those an outsider might have reached.
The breadth of experience they brought to their writing meant that those con-
clusions were richer then they might have drawn if they had looked at a single
-group.

Conversely, a deep immersion in a single case can reveal more details of
the lived experience of work which might not be found when several cases
are studied. When Moeran (2006) studied a Japanese advertising agency he
immersed himself in the culture of the company over a long period of time. A
more superficial view over a number of agencies would have said less about
the culture of that industry in Japan.

Van Maanen (2011) writes about his early research into the culture of polic-
ing. For him the initial problem was one of access. To work alongside patrol of-
ficers he had to get access to the station and, despite having authorisation from
senior officers, this access was controlled by station house sergeants. One of
his most important early successes was in winning the trust of a sergeant who
let him go out on patrol. Once he was patrolling with the Police, Van Maanen
spent a long time becoming familiar with the work of a single station house,
regularly patrolling with the same officers. Here, again, understanding comes
from immersion.

Case studies can be, and sometimes are, criticised for being a limited basis

for generalisation, that theory cannot be built on a single case and that there is
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tendency to select cases which verify the research objectives, (Flyvbjerg; 2006).
Theory, reliability and validity are all questioned by these objections, objec-
tions which would invalidate the use of such studies in all but preliminary
work. Flyvbjerg demonstrates that such objections can be overcome with care-
ful research design, a careful write-up and a nuanced interpretation of results.

Selecting cases requires care and attention. The cases which are chosen
will affect the data which are gathered and the analysis which arises from
those data. Research about social relationships is built from social relation-
ships, (Crang and Cook; 2007). Studying a culture, obviously, requires that
the researcher gets access to that culture. In workplace ethnographies access
is not a simple matter, not least because finding a suitable “host” organisation
is often difficult. Yates (2012) suggests that finding a company which is will-
ing to act as the subject of software engineering research can be done through
personal contact or the recommendations of companies or individuals who
have previously worked with the research organisation.

Whatever method is used to find hosts, they will typically have three ob-
jections to, or difficulties with, the research agenda which must be addressed.
Companies worry about their intellectual property, time pressures on their
staff and specific worries about the research design. Each of the companies
which co-operated in this study had these worries but they were eased by in-
cluding the staff in the research design and taking time to talk them through
the research process. In each company their intellectual property was pro-
tected through the use of signed non-disclosure agreements, staff were told
that they only needed to co-operate when they had time and that they could

end interventions at any moment and all personal data was to be anonymised.
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