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In 1975, Frederick Brooks wrote a classic book @fitwsare project management
calledThe Mythical Man-MonthIn the book, he famously argued that adding
more people to a development project will hindéheathan help to get things
done faster. The reason is that having more pewepiking on the project
introduces a non-linear overhead in communication.

Five years before Brooks' book, a software devetagmethodology called the
Waterfall Modelwas coined. This approach applied the insights fnoature
engineering disciplines (mechanical, civil, eto.sbftware. The idea was to
construct systems by first gathering requiremehts doing the design, then
implementing it, then testing, and finally gettib@ut the door in one linear
sequence.

We have come a long way since then and learnetdadtmt making software. The Waterfall Model is
now considered a flawed method because it is $b aigd unrealistic. In the real world, softwarejpots
have ill-defined and constantly evolving requiretsemaking it impossible to think everything thrbug
at once. Instead, the best software today is ateatd evolved using agile methods. These techniques
allow engineers to continuously re-align softwarthwusiness and customer needs.

With the advent of modern programming languagesa JaHP, Python and Ruby), rich libraries, and
unprecedented infrastructure services like thaz@m fAmazon, we are arriving at yet another evolwtign
step. Digg, del.icio.us, YouTube and other postéden of the new web era were developed by just a
handful of programmers. To build software todayyall need is a few good men (or women!). In this
post we trace how we got here and where we arargeadxt.

Why The Waterfall Model Failed

Non-technical people tend to think that softwarsoff or easily changeable. Since there are no visible
nuts and bolts and no hood to open people thirtkstbfware can be tweaked and re-wired on a whim. O
course, this is not the case. Software, like angharical system, has a design and the structusendt

as soft as it seems.

Yet the accelerating pace of business requires@oihshanges to software. Older development methods
completely fail to address business needs. Usiad\thaterfall Model, these changes were impossib&e, t
development cycle was too long, systems were awgineered and ended up costing a fortune, and often
did not work right.



Waterfall Software Development Model

The problem was that the Waterfall Model was ambgéhe arrogance came from the fact that we
believed that we could always engineer the pedgstem on the first try. The second problem withas
that in nature, dynamic systems are not engineéneg,evolve. It is the evolutionary idea that léadhe
development of agile methods.

Agile Methods - Evolving Software

In the early nineties a numberadile software development methaaerged. While they differed in
details, they agreed at large that software devedop needed a major rethinking. First, softwaretbas
embrace change. Today's assumptions and requiremeytchange tomorrow, and software needs to
respond to changes quickly. To meet the challeagiés approaches advocate focusing on simplicity.
Make the simplest possible system that satisfigayts requirements and when tomorrow comes, be
ready to adapt.

Agile Software Development Principles

Have fun Focus on Simplicity ~ Adapt the code
Embrace Change Get Feedback Refactor
Communicate Release Often Test

Two techniques pioneered by agile methods are watticular attention - refactoring and developer
testing. Refactoring, elegantly described by Manwler in hisclassic books the idea of improving the
design of the existing code without changing howatks.
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Refactoring is what allows agile systems to embcd@nge, while remaining elegant and free from rot.
Like an interior decorator continuously changes iamgroves the layout of your furniture, agile
developers move code around to improve the praagietwhole. Code is constantly changed to make
sure we end up with the simplest, and best possysieem that reflects our current needs.

To make sure that changes do not break the coie nagthods introduced unit tests. As each agile
project unfolds, it grows the base of unit testsclttest is focused on a single component of thesy
and acts as an insurance that the component werspeected. Typically, the tests are run continlyous
against the code and require immediate fixes ie oés failure.

Agile Methods: Unit Testing

Software Tests

The software systems created using agile meth@dsiach more successful because they are evolved
and adapted to the problem. Like living organisthese systems are continuously reshaped to fit the
dynamic landscape of changing requirements. Withaldubt, agile methods made a major impact on
how we think about building software today - dyneatly and continuously.

It's The Libraries, Stupid!

While we discovered better way of making softwave,also discovered better programming languages.
C was replaced with C++, then came Java. Perl west,dout PHP and Python took its lessons further.
More recently came Ruby, which has become very lpofaecause of its natural way of expressing code.
Because of this evolution, today we have a numbekeellent, and virtually equivalent programming
languages.

While the choice of programming language is typycalsensitive subject, the truth is that it is thet
language, but the libraries that come with it tinake a difference. C++ never had the standardridza



that Java has. Yes, Java is the simpler languag@eople used C++ for a decade just fine. Whagiv
Java the edge is its rich set of reusable librafliee story is similar with PHP. It has been theglaage of
choice for web developers precisely because it somilh such rich support for web and database
processing.

In addition to the libraries that come with modimguages, the open source movement has also
contributed a wealth of code towards global sofenafrastructure. Notably, just the Apache founaiati

on its own has created a huge amount of high quaitsable code. We have now arrived at an ageewher
we have a strong foundation for building compleftgare systems. We know the methods and we have
the tools, so what does that mean?

The Future of Software Development: Just a Few Goolllen

Since early days of software development peoplgygted to build good systems. More and more people
where thrown at the problem, making matters wdsse with the recent explosion of social web we've
witnessed a new and interesting phenomenon: a hlaofddevelopers are now able to build systems that
are used by millions of people. How can this be?

The secret is that as with any good endeavor it akes a few good men (and/or women!). With abit
discipline and a ton of passion, high quality elegns are able to put together systems of great learhp
on their own.

Equipped with a modern programming language, dimairies, and agile methods, a couple of smart
guys in the garage can get things done much kattkfaster than an army of mediocre developers.
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We are likely to see a few changes over the cory@ags:

« High-quality, passionate software engineers willrbeery high demand and will make
substantially more money.

+ The developers who do not have great programmiilig ske going to have to look for jobs
elsewhere.

+ The changes that we are witnessing today in thialssaftware market are going to reach the
enterprise level.

« Software off shoring will make less and less ecoicahsense.

« Computer science is going to remain a highly coitipetand prestigious field.

Conclusion

Ironically, we are coming full circle with the mytlal man-month. What was true twenty years agouis t
of course today, but for a whole new set of reasAnsawesome array of programming languages and
infrastructure libraries combined with agile methdds allowed us to break free of old software
development dogmas. Just a handful of great engircag now successfully build systems of great
complexity. Craftsmanship has finally come to seaitevengineering!



