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LLEAN SOFTWARE DEVELOPMENT AND AGILE SOFTWARE DEVELOPMENT ARE

TWO APPROACHES ON THE MINDS OF MANY WHO WANT TO BECOME MORE

EFFECTIVE SOFTWARE DEVELOPERS. LEAN? AGILE? ARE THEY SIMILAR OR

DIFFERENT? DO THEY COMPETE OR COMPLEMENT EACH OTHER ?

Similar...

While microeconomics and macroeconomics focus on differ-
ent levels of behavior in an economy, they are interdependent
and complement each other. In this same way, agile and lean of-
fer different—yet complementary—perspectives on software
development. Agile is more bottom-up and team-centered; lean
is more top-down and enterprise-centered. Depending on your
situation, you may choose to lead with one or the other, but ulti-
mately, a combination is most effective. Comparing and
contrasting agile with lean will help you understand the contri-
bution that each can make to your success.

Agile Software Development

The focus of agile software development is on building soft-
ware. Its scope begins with the approval of a project and ends
with final deployment. The heart of agile is the team; the heart-
beat is the iteration.

A number of agile methods are popular today—Scrum, Ex-
treme Programming (XP), Crystal, and feature-driven
development. Agile methods focus on building the features most
important from the customer’s viewpoint while creating a sup-
portive working environment for the team. All agile methods
include these four key elements:

e Iterative development (building software in increments of

one to four weeks)

e Re-evaluating the situation after each iteration

¢ Close contact with the customer to guide the team

e A team-centric approach that encourages teams to make

decisions about how the software will be built

Developing software in increments means that the software is
continuously being modified. Therefore, many agile methods re-
quire or strongly recommend using automated acceptance and
unit testing to minimize regression defects.

In many ways, agile arose from the challenges of other meth-
ods. Previously, it was thought that the ideal way to build
software was by completely defining what was needed before
building anything. The team then would create an architecture;
design and write the code; and, finally, verify that it worked.
This approach was based on the notion that changes were ex-
pensive, that clarity was the best way to prevent them, and that
this clarity could be obtained through analysis. But there are dif-
ficulties with this approach.

At the beginning of most projects, customers rarely are sure
of the system requirements. They often ask for functions or at-
tributes that they believe will be useful but which turn out not
to be. Another difficulty is that customers understand their
own needs better once you show them what they have request-
ed. The non-agile approach gives us only one shot at getting
the analysis and design right. Discovering requirements late in
the project often results in shoe-horning in features that the
system wasn’t designed to accommodate. Including less-than-
useful features increases the complexity of the software and
ultimately the cost to maintain and extend it.

The usual separation of groups by roles, combined with re-
lying on inter-group communication through written
documents, further compounds these problems. Written docu-
mentation is wonderful if you are trying to communicate to
thousands of people. However, written communication is not
as effective as interactive communication. If it were, universi-
ties wouldn’t be needed—we’d learn everything from books.

Lean Software Development

Lean software development is based on lean thinking—the
approach that was created and honed by Toyota in its manu-
facturing and product development. Many authors describe
lean thinking by discussing the practices of Toyota, inferring
the principles underlying those practices, and then reapplying
those principles to the arena in which the authors are working.
In this article, we’ll start with the principles themselves, as
these are self-evident in the software world. We will consider
what practices lean thinking infers and examine why they are
useful.

The foundation of lean thinking is:

e Respect people.

¢ Continuously improve your process.

¢ Respect knowledge.

e Add value as quickly as possible to your customer while

retaining the ability to add value quickly in the future.

This may sound all well and good but, as someone in one of
my classes once asked, “What do we actually do?” In their
book Lean Thinking, James Womack and Daniel Jones explain
the goal of lean as a way of creating “fast-flexible-flow” from
idea to implementation. Anything that impedes the ability to
do this is waste. In the software world, these wastes are usually
due to delays, rework, and multitasking. In their book Imple-
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menting Lean Software Development:
From Concept to Cash, Mary and Tom
Poppendieck are more explicit in describ-
ing “seven principles” of lean software
development:

1. Eliminate waste—Don’t build things
you don’t need. Focus on small units
of complete functionality to maxi-
mize efficiency. Use effective
processes to accomplish your deliv-
ery goals.

2. Build quality in—Don’t create the
bugs that developers spend so
much time finding and removing.
Testing must play an active role in
improving the process being fol-

lowed—not merely fixing bugs at
the end. Test-and-fix cycles are an
indicator of a poor process.

3. Create knowledge—Software de-
velopment is not like engineering; it
is not like construction; it is prod-
uct development. In Product
Development for the Lean Enter-
prise, Michael Kennedy writes, “A
useful definition [of product devel-
opment] is that it is the collective
activities, or system, that a compa-
ny uses to convert its technology
and ideas into a stream of products
that meet the needs of customers
and the strategic goals of the com-
pany.” Most of the time we spend
in software development is in dis-
covering what the customer wants
and how we will create it. Only 10
to 20 percent of the time is spent in

actually constructing it. That’s
product development.

. Defer commitment—Defer irre-

versible decisions as long as
possible—but not later than is re-
sponsible. In software development,
this means avoiding constraining a
system too early with a comprehen-
sive but inflexible architecture. It also
means not accepting all of what the
customer says early on as sacrosanct,
but giving him an option to change
his mind after seeing early versions
of the system.

. Deliver fast—We must not lose

sight of our goal—deliver value

quickly to the customer (while re-
taining the ability to add value
quickly in the future). This be-
comes a strong competitive
advantage—quick to market, cus-
tomer loyalty, lower costs.

. Respect people—We must create

processes that support our people.
Effective processes cannot be dic-
tated from outside the team, either
by management or by consultants.
Only the team truly knows itself
and its capabilities. W. Edwards
Deming was a strong proponent of
this fundamental principle on
which lean is based (see the
StickyNotes for more information).

. Optimize the whole—Focus on the

entire chain of events of building
software. This is equivalent to fast-
flexible-flow in manufacturing. We
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are interested in maximizing the
value delivered to the customer—
not merely maximizing any one (or
even all) of the steps in the process.

These principles typically work to-
gether synergistically. An example is
developers and testers working together
to run validation tests quickly after the
code has been developed (or even con-
currently with development). This
contrasts with focusing on maximizing
the creation of code and then maximizing
the running of tests. Focusing on opti-
mizing each of these steps often results in
delays between them, which actually hurt
the development process rather than im-
proving it. Note the connection here with
fast-flexible-flow. Focusing on local-opti-
mizations causes delays between steps,
which impedes flow. Lean says optimize
the whole, eliminate waste, and deliver
fast.

...But Not
the Same

Agile and lean differ in the following
ways:

Scope of the software
development cycle being
addressed
The agile methods—in particular
Scrum and XP—describe how to run
software projects from the point of in-
ception to deployment. Their focus is on
the development project and the team
doing the development work. Lean takes
a broader view. It includes processes
within which projects are spawned. It
looks beyond the project to how it fits
within the enterprise. Lean is not limited
to the project’s value to the business but
looks at the entire process of selecting
projects. Lean creates multiple opportu-
nities for improvement that are outside
the scope of agile methods. Lean think-
ing:
e Ensures that projects are spawned
and managed in a cohesive way
e Connects projects back to the busi-
ness value they are to provide,
creating a focus on the products of
the company and not just on its de-



velopment projects

e Manages resources across projects
so that knowledge is not lost

e Eliminates waste caused by poor
collaboration of teams and tight
dependencies between them

The bottom line is that agile looks to
assist the team to work in the best possi-
ble way within its context. However,
agile ignores potential improvements to
this context—improvements that may ac-
tually be more important than improving
the software development process itself.

Why is this important? Because many
of the significant impediments to effective,
efficient software development have more
to do with the organization within which
the team exists than with the activities of
the team. For example, we had a client
whose development team was constantly
being interrupted with emergencies be-
cause its customers did not properly
prepare their servers before product de-
ployment. This occurred because the sales
team focused on “making the sale” and

not on helping customers complete the pre-
deployment checklist. Once the sales team
understood lean’s “optimize the whole”
concept and realized that ensuring
smooth installations would result in addi-
tional sales, the development team’s life
became much easier, and its throughput
and morale improved as well. Lean looks
at processes outside the team to try to op-
timize the whole “value stream” that
creates product and delivers it to the cus-
tomer.

The broader view of lean has us focus
more on the product rather than just the
project. A product is something that pro-
vides value to the business by providing
value to the customer. It is what the cus-
tomer wants, values, and receives. Agile
focuses on individual projects; lean con-
centrates on the entire product.

A project-centric focus tends to result
in shorter-term decisions—what is best
for this project, for this team. Often, once
a project is finished, teams are disbanded
and must be reformed when the next
project begins. Not only is this expensive,
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but lessons-learned and process improve-
ments tend not to be passed along, or at
least not as effectively as if the team
stayed together for the entire product.
Such inefficiency harms the ability of the
business to deliver value to the customer
as quickly as possible.

Lean’s view focuses on respecting peo-
ple and the knowledge and skill they
possess. Its product-centric view encour-
ages management to look at the bigger
picture.

Team versus enterprise
focus

Agile focuses on the team. The team
focuses on the project. The project does
not exist until it has been initiated. Typi-
cally, vital product and project decisions
are made before initiation—a period that
agile methods ignore. One of the funda-
mental principles of lean software
development is to “optimize the whole.”
This means to look at how to improve
the entire process—not just individual
phases—of building software. A project
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that is delayed six months in initiation
causes the same problems for its clients as
a project that is delayed six months in
implementation. Yet, agile methods don’t
address the first situation; lean does.
Additionally, in many software devel-
opment organizations, the management
metrics of the different roles involved of-
ten get in the way of having an effective
team. Business analysts, developers,
testers, and project managers all must be
measured in ways that create synergy
with one another rather than win/lose
competition or a “not my job” mentality.
Agile software development addresses
this with the notion of the
swarm,” in which a cross section of peo-

“team

ple works together to complete a story or
a task. However, if performance metrics
focus on individuals rather than teams,
the organization will work against the
team. Lean thinking addresses structural
change at the organizational level. It does
this by providing management with the
insight necessary to understand the entire
process—from inception of idea to imple-
mentation—instead of optimizing
individual role efforts.

Attitude about process
“Process” has gotten a bad name in
the software industry—and it often is de-
served. But just because individuals abuse
or misuse process ideas does not mean
that that process is inherently bad. For
example: Something kills more than one
half million people a year. It injures al-
most 40 million people a year. It is a
major contributor to air pollution which
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kills and injures millions more. Would
you say this is a bad thing? Of course,
but I’d be willing to bet you have one of
these things. In fact, it’s likely that every
adult in your household has one. What is
it? An automobile.

Processes, like automobiles, can be
harmful or helpful, depending on how
they are used.

In software development, harmful
processes are those that strip energy and
effort from the development team but do
not add value. Agile development sprang
from a reaction to ineffective processes.
New processes aren’t necessarily bad—*“a
little revolution now and then is a healthy
thing” (Captain Marko Ramius, The
Hunt for Red October); however, an
overreaction can inhibit positive im-
provement once things have returned to a
stable state.

Lean starts from the position that
process exists to help people work together
but must always be improved. Lean does
not tolerate workarounds. The most direct
example of this in software development is
improving process to eliminate the creation
of defects in development instead of fixing
them at the end. In this regard, many agile
practices are implementations of lean prin-
ciples; automated testing and test-driven
development are two examples. The major
difference is that lean focuses on princi-
ples—eliminate waste, don’t tolerate
workarounds, eliminate delays—that can
be implemented within practices. Agile
methods limit process improvement to
having teams adjust given, pre-defined
processes to their projects.
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Decision-making and
process improvement
tools

Agile’s focus on the team does not

provide team members with decision-
making and process improvement tools.
In addition, agile’s somewhat “anti-
process” view has biased it away from
anything that can be turned into a heavy-
weight process. This, unfortunately, has
left teams on their own to figure out how
to improve.

Lean, on the other hand, incorporates

a number of formal tools for helping
teams and organizations break through
to improve processes, including:

¢ Value stream mapping—Describes
flows of information and material
in the overall development process.
It helps expose the process chal-
lenges and the wastes in time and
information. It is an essential first
step in process improvement and
waste elimination.

e Profit and loss—Uses hypothetical
internal profit-and-loss statements
to assess how decisions in product
timing and mix affect resources, re-
turns, and costs.

e 5S—Simplifies the work environ-
ment and information structure so
that things that are needed can be
found. The steps of 58S are sort, set
in order, systematize, standardize,
and sustain. Its focus is on identify-
ing effective practices, following
them, and integrating them into the
team.

e Kaizen—As defined on wikipedia.org
(see the StickyNotes for a link),
kaizen is a daily activity whose pur-
pose goes beyond improvement. It is
a process that, when performed cor-
rectly, humanizes the workplace,
eliminates difficult work (both men-
tal and physical), and teaches people
how to do rapid experiments using
the scientific method and how to
learn to find and eliminate waste in
business processes.

e Retrospection—Agile advocates
the use of retrospectives in which
the team examines what it did so it
can better adjust what it will do in
the future. Lean emphasizes retro-
spectives at more levels and at a



greater frequency.

e Standard work—Lean takes the ag-
ile concept of standard work (such
as the daily meeting) across value
stream management, recognizing
that every level has a part to play in
improvement. Standard work en-
sures that the routine work at every
level always is done. Lean follows
up with routine assessments to ex-
amine how things are being done.

Where Should You
Start?

Both lean and agile have much to con-
tribute to effective software development.
So, where to start? The answer depends
upon who is doing the starting.

If your development teams are some-
what independent, and if teams generally
remain together over multiple projects,
agile often provides a good place to start.
You should expect to improve develop-
ment practices very quickly. However,
most software development organiza-
tions do not meet these prerequisites. In
that case, starting with lean software de-

velopment offers a larger context for
process improvement. Lean can tackle is-
sues beyond an individual team’s
performance. However, lean also requires
greater management support and com-
mitment.

Agile methods, on the other hand, can
be adopted by a team without requiring
management buy-in. In fact, once agile
methods have been adopted, the impedi-
ments to the team often can be presented
to management as motivation for proceed-
ing with lean thinking. If management is
not ready or needs to “put a toe in the wa-
ter first,” then agile is a good way to
begin—just don’t stop there!

Conclusion

Lean and agile are compatible, each
contributing important elements to the
overall software development process.
Lean focuses on delivering value to the
business in a sustainable way by focusing
on eliminating waste and by improving
processes that support the development
team. Lean involves a thought process
that incorporates a number of process
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evaluation tools. Lean implies the need
for an agile process. The term “lean-ag-
ile” is sometimes used to mean an agile
process that takes advantage of lean
thinking. To be truly effective, one must
adopt both. {end}
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