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Introduction

Chris DiBona, Sam Ockman,
and Mark Stone

Prologue

Linux creator Linus Torvalds reports that the name “Linus” was chosen for him
because of his parents’ admiration for Nobel laureate Linus Pauling. Pauling was the
rarest of men: a scientist who won the Nobel Prize not once, but twice. We find a
cautionary tale for the Open Source community in the story of Pauling’s founda-
tional work that made possible the discovery of the structure of DNA.

The actual discovery was made Francis Crick and James Watson, and is famously
chronicled in Watson’s book The Double Helix. Watson’s book is a remarkably frank
account of the way science is actually done. He recounts not just the brilliance and
insight, but the politics, the competition, and the luck. The quest for the secret of
DNA became a fierce competition between, among others, Watson and Crick’s lab in
Cambridge, and Pauling’s lab at Cal Tech.

Watson describes with obvious unease the way in which Pauling came to know that
Watson and Crick had solved the mystery, and created a model of DNA’s helical
structure. The story here centers on Max Delbruk, a mutual friend who traveled
between Cambridge and Cal Tech. While sympathetic to Watson and Crick’s desire
to keep the discovery secret until all results could be confirmed, Delbruk’s allegiance
ultimately was to science itself. In this passage, Watson describes how he learned that
Pauling had heard the news:

Linus Pauling first heard about the double helix from Max Delbruk. At the bottom of
the letter that broke the news of the complementary chains, I had asked that he not
tell Linus. I was still slightly afraid something would go wrong and did not want
Pauling to think about hydrogen-bonded base pairs until we had a few more days to
digest our position. My request, however, was ignored. Delbruk wanted to tell every-
one in his lab and knew that within hours the gossip would travel from his lab in
biology to their friends working under Linus. Also, Pauling made him promise to let
him know the minute he heard from me. Then there was the even more important
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consideration that Delbruk hated any form of secrecy in scientific matters and did
not want to keep Pauling in suspense any longer.

Clearly the need for secrecy made Watson uncomfortable. One of the poignant
themes that runs throughout the book is Watson’s acknowledgment that competi-
tion kept parties from disclosing all they knew, and that the progress of science may
have been delayed, if ever so slightly, by that secrecy.

Science, after all, is ultimately an Open Source enterprise. The scientific method rests
on a process of discovery, and a process of justification. For scientific results to be
justified, they must be replicable. Replication is not possible unless the source is
shared: the hypothesis, the test conditions, and the results. The process of discovery
can follow many paths, and at times scientific discoveries do occur in isolation. But
ultimately the process of discovery must be served by sharing information: enabling
other scientists to go forward where one cannot; pollinating the ideas of others so
that something new may grow that otherwise would not have been born.

What Is Free Software and How Does It Relate
to Open Source?

In 1984, Richard Stallman, a researcher at the MIT Al Lab, started the GNU project.
The GNU project’s goal was, simply put, to make it so that no one would ever have
to pay for software. Stallman launched the GNU project because essentially he feels
that the knowledge that constitutes a running program—what the computer indus-
try calls the source code—should be free. If it were not, Stallman reasons, a very few,
very powerful people would dominate computing.

Where proprietary commercial software vendors saw an industry guarding trade
secrets that must be tightly protected, Stallman saw scientific knowledge that must
be shared and distributed. The basic tenet of the GNU project and the Free Software
Foundation (the umbrella organization for the GNU project) is that source code is
fundamental to the furthering of computer science and freely available source code is
truly necessary for innovation to continue.

Stallman worried how the world would react to free software. Scientific knowledge is
often in the public domain; it is one function of academic publishing to put it there.
With software, however, it was clear that just letting the source code go into the pub-
lic domain would tempt businesses to co-opt the code for their own profitability.
Stallman’s answer to this threat was the GNU General Public License, known as the
GPL (see Appendix B).

The GPL basically says that you may copy and distribute the software licensed under
the GPL at will, provided you do not inhibit others from doing the same, either by
charging them for the software itself or by restricting them through further licensing,
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The GPL also requires works derived from work licensed under the GPL to be
licensed under the GPL as well.

When Stallman and others in this book talk about free software, they are really talk-
ing about free speech. English handles the distinction here poorly, but it is the dis-
tinction between gratis and liberty, as in “Free as in speech, not as in beer.” This radi-
cal message (the freedom part, not the beer part) led many software companies to
reject free software outright. After all, they are in the business of making money, not
adding to our body of knowledge. For Stallman, this rift between the computer
industry and computer science was acceptable, maybe even desirable.

What Is Open Source Software?

In the spring of 1997, a group of leaders in the free software community assembled
in California. This group included Eric Raymond, Tim O'Reilly, and VA Research
president Larry Augustin, among others. Their concern was to find a way to pro-
mote the ideas surrounding free software to people who had formerly shunned the
concept. They were concerned that the Free Software Foundation’s anti-business
message was keeping the world at large from really appreciating the power of free
software.

At Eric Raymond’s insistence, the group agreed that what they lacked in large part
was a marketing campaign, a campaign devised to win mind share, and not just mar-
ket share. Out of this discussion came a new term to describe the software they were
promoting: Open Source. A series of guidelines were crafted to describe software that
qualified as Open Source.

Bruce Perens had laid much of the groundwork for the Open Source Definition. One
of the GNU project’s stated goals was to create a freely available operating system that
could serve as the platform for running GNU software. In a classic case of software
bootstrapping, Linux had become that platform, and Linux had been created with
the help of GNU tools. Perens had headed the Debian project, which managed a dis-
tribution of Linux that included within the distribution only software that adhered to
the spirit of GNU. Perens had laid this out explicitly in a document called the
“Debian Social Contract.” The Open Source definition is a direct descendant of the
“Debian Social Contract,” and thus Open Source is very much in the spirit of GNU.

The Open Source Definition allows greater liberties with licensing than the GPL does.
In particular, the Open Source Definition allows greater promiscuity when mixing
proprietary and open-source software.

Consequently, an Open Source license could conceivably allow the use and redistri-
bution of open-source software without compensation or even credit. As an example
you can take great swaths of the Netscape browser source code and distribute it with
another, possibly proprietary, program without even notifying Netscape. Why would
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Netscape wish this? For a number of reasons, but the most compelling is that it gets
greater market share for their client code, which works very well with their commer-
cial offerings. In this way, giving away source code is a very good way to build a plat-
form. This is also one of the reasons why the people at Netscape did not use the GPL.

This is not a small issue in the community. Late in 1998, there was an important dis-
pute that threatened to fracture the Linux community. This fracture was caused by
the advent of two software systems, GNOME and KDE, each of which aims to build
an object-oriented desktop interface. On the one hand, KDE utilized Troll Technol-
ogy’s Qt library, a piece of code that was proprietary, but quite stable and mature.
On the other hand, the GNOME people decided to use the GTK+ library, which was
a completely free library, though not as mature as Qt.

In the past, Troll Technology would have had to choose between using the GPL and
maintaining their proprietary stance. The rift between GNOME and KDE would have
continued. With the advent of Open Source, however, Troll was able to change their
license to one that met the Open Source definition, while still giving Troll the con-
trol over the technology they wanted. The rift between two important parts of the
Linux community appears to be closing,

The Dark Side of the Force

Though he may not have realized it at the time, Watson stood at the threshold of a
new era in biological science. At the time of the discovery of the double helix, sci-
ence in biology and chemistry was essentially a craft, a practical art. It was practiced
by a few men working in small groups, primarily under the auspices of academic
research. The seeds of change had already been planted, however. With the advent of
several medical breakthroughs, notably the polio vaccine and the discovery of peni-
cillin, biological science was about to become an industry.

Today organic chemistry, molecular biology, and basic medical research are not prac-
ticed as a craft by a small body of practitioners, but pursued as an industry. While
research continues in academia, the vast majority of researchers, and the vast major-
ity of research dollars, belong to the pharmaceutical industry. This alliance between
science and industry is an uneasy one at best. While pharmaceutical companies can
fund research at a level undreamed of in academic institutions, they also fund
research with a vested interest. Consider: would a pharmaceutical company rather
put major funding into research for a cure for an illness that is therapy-based or
medication-based?

Computer science, too, must exist in an uneasy alliance with industry. Once new
ideas came primarily from academic computer scientists; now the computer industry
drives innovation forward. While the rank and file of Open Source programmers are
still the many computer science undergrads and graduate students around the world,
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more and more Open Source programmers are working in industry rather than aca-

demic settings.

Industry has produced some marvelous innovations: Ethernet, the mouse, and the
Graphical User Interface (GU1) all came out of Xerox PARC. But there is an ominous
side to the computer industry as well. No one outside of Redmond really thinks that
it is a good idea for Microsoft to dictate, to the extent they do, what a computer
desktop should look like or have on it.

Industry can have a negative impact on innovation. The Graphical Image Manipula-
tion Program (GIMP) languished incomplete for a year at beta release 0.9. Its cre-
ators, two students at Berkeley, had left school to take jobs in industry, and left their
innovation behind.

Use the Source, Luke

Open Source was not an idea decreed from the top. The Open Source movement is a
genuine grass roots revolution. While evangelists like Eric Raymond and Bruce Per-
ens have had great success changing the language around free software, that change
would have been impossible if the conditions were not right. We have reached the
stage where an entire generation of students who learned computer science under the
influence of GNU is now at work in industry, and have quietly been bringing free
software in through the back doors of industry for years. They do so not from altruis-
tic motives, but rather to bring better code to their work.

The revolutionaries are in place. They are the network engineers, system administra-
tors, and programmers who have thrived on open-source software throughout their
education, and want to use open-source software to thrive professionally as well.
Free software has become a vital part of many companies, often unwittingly, but in
some cases quite deliberately. Open Source has come of age: there is such a thing as
an Open Source business model.

Bob Young's company, Red Hat Software, Inc., thrives on giving away its core prod-
uct: Red Hat Linux. One good way to deliver free software is to package it as a full-
featured distribution with a nice manual. Young is primarily selling convenience, as
most do not want to have to bother with downloading all the pieces that make up a
full-featured Linux system.

But he is not the only one doing this. So why does Red Hat dominate the U.S. mar-
ket? Why does SuSE Linux dominate Europe? Open-source software is a commodity
market. In any commodity market, customers value a brand they can trust. Red Hat’s
strength comes from brand management: consistent marketing and community out-
reach that makes the community recommend them when their friends ask them
which distribution to use. The same is true for SuSE, and the two companies own
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their respective markets mostly because they were first to take brand management
seriously.

Supporting the community is essential. Red Hat, SuSE, and other companies in the
Linux space understand that to just make money off of Linux without giving any-
thing back would cause two problems. First, people would consider such a company
a freeloader and would recommend a competitor instead. Second, a company must
be able to differentiate itself from competitors. Companies like CheapBytes and
Linux Central merely provide low-cost distribution, selling CDs for as little as a dol-
lar. For Red Hat to be perceived as offering greater value than these budget distribu-
tors, Red Hat must give something back. In a wonderful irony of the Open Source
model, Red Hat can afford to charge $49.95 for their distribution only because they
support the development of new code and return that code to the community at
large as Open Source.

This kind of brand management is new to Open Source, but an old-fashioned model
of simply providing good service has been a part of the Open Source business model
for a long time. Michael Tiemann helped found Cygnus on the idea that though the
world’s best compiler, GCC, was freely available, companies would still be willing to
pay for support of and enhancements to that compiler. Co-founder John Gilmore’s
description of Cygnus is apt: “Making free software affordable.”

In fact this model of giving away the product and selling the support is proliferating
rapidly in the Open Source world now. VA Research has been making and support-
ing high-quality Linux systems since late 1993. Penguin Computing offers similar
products and services. LinuxCare does full, soup-to-nuts support for Linux in all of
its flavors. Sendmail creator Fric Allmen has now created Sendmail Inc. to provide
service and enhancements for the mail server software that holds about 80% of the
market share. Sendmail is an interesting case because they have a two-tiered
approach to the market. It has the proprietary Sendmail Pro, and the Free Software
Sendmail, which is one year behind Sendmail Pro’s development cycle.

Along those same lines, Paul Vixie, the president of Vixie Fnterprises and a contribu-
tor to this book, enjoys a practical monopoly through his program BIND. This unas-
suming program is used every time you send an email or go to a web site or down-
load a file via ftp. BIND is the program that handles the conversion of addresses like
“www.dibona.com” to their actual IP address (in this case, 209.81.8.245). Vixie
enjoys a thriving consultancy derived from his program’s ubiquity.

Innovation Through the Scientific Method

The most fascinating development in the Open Source movement today is not the
success of companies like Red Hat or Sendmail Inc. What's intriguing is to see major
corporations within the computer industry, companies like IBM and Oracle, turn
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their attention to Open Source as a business opportunity. What are they looking for
in Open Source?

Innovation.

Science is ultimately an Open Source enterprise. The scientific method rests on a
process of discovery, and a process of justification. For scientific results to be justi-
fied, they must be replicable. Replication is not possible unless the source is shared:
the hypothesis, the test conditions, and the results. The process of discovery can fol-
low many paths, and at times scientific discoveries do occur in isolation. But ulti-
mately the process of discovery must be served by sharing information: enabling
other scientists to go forward where one cannot; pollinating the ideas of others so
that something new may grow that otherwise would not have been born.

Where scientists talk of replication, Open Source programmers talk of debugging.
Where scientists talk of discovering, Open Source programmers talk of creating. Ulti-
mately, the Open Source movement is an extension of the scientific method, because
at the heart of the computer industry lies computer science. Consider the words of
Grace Hopper, inventor of the compiler, who said, in the early 60s:

To me programming is more than an important practical art. It is also 2 gigantic
undertaking in the foundations of knowledge.

Computer science, though, differs fundamentally from all other sciences. Computer
science has only one means of enabling peers to replicate results: share the source
code. To demonstrate the validity of a program to someone, you must provide them
with the means to compile and run the program.

Replication makes scientific results robust. One scientist cannot expect to account for
all possible test conditions, nor necessarily have the test environment to fully test
every aspect of a hypothesis. By sharing hypotheses and results with a community of
peers, the scientist enables many eyes to see what one pair of eyes might miss. In the
Open Source development model, this same principle is expressed as “Given enough
eyes, all bugs are shallow.” By sharing source code, Open Source developers make
software more robust. Programs get used and tested in a wider variety of contexts
than one programmer could generate, and bugs get uncovered that otherwise would
not be found. Because source code is provided, bugs can often be removed, not just
discovered, by someone who otherwise would be outside the development process.

The open sharing of scientific results facilitates discovery. The scientific method min-
imizes duplication of effort because peers will know when they are working on simi-
lar projects. Progress does not stop simply because one scientists stops working on a
project. If the results are worthy, other scientists will follow up. Similarly, in the
Open Source development model, sharing source code facilitates creativity. Program-
mers working on complimentary projects can each leverage the results of the other,
or combine resources into a single project. One project may spark the inspiration for
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