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As an introduction of what we want you to "master" as good programming guidelines, let's
read some extracts from the book Clean Code, by Robert C. Martin.

1.1. Measurement of code quality

1.2. The importance of practice
There are two parts to learning craftsmanship: knowledge and work. You must gain the
knowledge of principles, patterns, practices, and heuristics that a craftsman knows, and
you must also grind that knowledge into your fingers, eyes, and gut by working hard and
practicing.
I can teach you the physics of riding a bicycle. Indeed, the classical mathematics is
relatively straightforward. Gravity, friction, angular momentum, center of mass, and so
forth, can be demonstrated with less than a page full of equations. Given those formulae I
could prove to you that bicycle riding is practical and give you all the knowledge you
needed to make it work. And you’d still fall down the first time you climbed on that bike.
Coding is no different. […]
Learning to write clean code is hard work. It requires more than just the knowledge of
principles and patterns. You must sweat over it. You must practice it yourself, and watch
yourself fail. You must watch others practice it and fail. You must see them stumble and
retrace their steps. You must see them agonize over decisions and see the price they pay
for making those decisions the wrong way.

1.3. Effects of bad code
I know of one company that, in the late 80s, wrote a killer app. It was very popular, and lots
of professionals bought and used it. But then the release cycles began to stretch. Bugs
were not repaired from one release to the next. Load times grew and crashes increased. I
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remember the day I shut the product down in frustration and never used it again. The
company went out of business a short time after that.
Two decades later I met one of the early employees of that company and asked him what
had happened. The answer confirmed my fears. They had rushed the product to market
and had made a huge mess in the code. As they added more and more features, the code
got worse and worse until they simply could not manage it any longer. It was the bad code
that brought the company down.

1.4. The impossibility of a grand redesign
[…] Eventually the team rebels. They inform management that they cannot continue to
develop in this odious code base. They demand a redesign. Management does not want to
expend the resources on a whole new redesign of the project, but they cannot deny that
productivity is terrible. Eventually they bend to the demands of the developers and
authorize the grand redesign in the sky.
A new tiger team is selected. Everyone wants to be on this team because it’s a green-field
project. They get to start over and create something truly beautiful. But only the best and
brightest are chosen for the tiger team. Everyone else must continue to maintain the
current system.
Now the two teams are in a race. The tiger team must build a new system that does
everything that the old system does. Not only that, they have to keep up with the changes
that are continuously being made to the old system. Management will not replace the old
system until the new system can do everything that the old system does.
This race can go on for a very long time. I’ve seen it take 10 years. And by the time it’s
done, the original members of the tiger team are long gone, and the current members are
demanding that the new system be redesigned because it’s such a mess.

1.5. Some reasons why bad code exists
Have you ever waded through a mess so grave that it took weeks to do what should have
taken hours? Have you seen what should have been a one-line change, made instead in
hundreds of different modules? These symptoms are all too common.
Why does this happen to code? Why does good code rot so quickly into bad code? We
have lots of explanations for it. We complain that the requirements changed in ways that
thwart the original design. We bemoan the schedules that were too tight to do things right.
We blather about stupid managers and intolerant customers and useless marketing types
and telephone sanitizers. But the fault, dear Dilbert, is not in our stars, but in ourselves.
We are unprofessional.
This may be a bitter pill to swallow. How could this mess be our fault? What about the
requirements? What about the schedule? What about the stupid managers and the
useless marketing types? Don’t they bear some of the blame?
No. The managers and marketers look to us for the information they need to make
promises and commitments; and even when they don’t look to us, we should not be shy
about telling them what we think. The users look to us to validate the way the requirements
will fit into the system. The project managers look to us to help work out the schedule. We
are deeply complicit in the planning of the project and share a great deal of the
responsibility for any failures; especially if those failures have to do with bad code! “But
wait!” you say. “If I don’t do what my manager says, I’ll be fired.” Probably not. Most
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managers want the truth, even when they don’t act like it. Most managers want good code,
even when they are obsessing about the schedule. They may defend the schedule and
requirements with passion; but that’s their job. It’s your job to defend the code with equal
passion.
To drive this point home, what if you were a doctor and had a patient who demanded that
you stop all the silly hand-washing in preparation for surgery because it was taking too
much time? Clearly the patient is the boss; and yet the doctor should absolutely refuse to
comply. Why? Because the doctor knows more than the patient about the risks of disease
and infection. It would be unprofessional (never mind criminal) for the doctor to comply
with the patient.
So too it is unprofessional for programmers to bend to the will of managers who don’t
understand the risks of making messes.
Do you agree with these reasons? Do you think there can be any other reasons why bad
code exists?

1.6. Some definitions of "good code"
Bjarne Stroustrup, inventor of C++ and author of The C++ Programming Language
I like my code to be elegant and efficient. The logic should be straightforward to make it
hard for bugs to hide, the dependencies minimal to ease maintenance, error handling
complete according to an articulated strategy, and performance close to optimal so as not
to tempt people to make the code messy with unprincipled optimizations. Clean code does
one thing well.
Grady Booch, author of Object Oriented Analysis and Design with Applications
Clean code is simple and direct. Clean code reads like well-written prose. Clean code
never obscures the designer’s intent but rather is full of crisp abstractions and
straightforward lines of control.
“Big” Dave Thomas, founder of OTI, godfather of the Eclipse strategy
Clean code can be read, and enhanced by a developer other than its original author. It has
unit and acceptance tests. It has meaningful names. It provides one way rather than many
ways for doing one thing. It has minimal dependencies, which are explicitly defined, and
provides a clear and minimal API. Code should be literate since depending on the
language, not all necessary information can be expressed clearly in code alone.
Michael Feathers, author of Working Effectively with Legacy Code
I could list all of the qualities that I notice in clean code, but there is one overarching
quality that leads to all of them. Clean code always looks like it was written by someone
who cares. There is nothing obvious that you can do to make it better. All of those things
were thought about by the code’s author, and if you try to imagine improvements, you’re
led back to where you are, sitting in appreciation of the code someone left for you—code
left by someone who cares deeply about the craft.
Ward Cunningham, inventor of Wiki, inventor of Fit, coinventor of eXtreme
Programming. Motive force behind Design Patterns. Smalltalk and OO thought
leader. The godfather of all those who care about code.
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You know you are working on clean code when each routine you read turns out to be
pretty much what you expected. You can call it beautiful code when the code also makes it
look like the language was made for the problem.
Which definition do you like most, or think is the most suitable? Why?
When talking about clean code, you must keep in mind the Boy Scout rule:
Leave the campground cleaner than you found it
How can this rule be applied to code typing?
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