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Preface

THIS BOOK 1S AN ATTEMPT TO EXPLAIN TO THE WORLD AT LARGE
what goes on in the world of computers. So it’s not just for pro-
grammers. For example, Chapter 6 is about how to get rich. I
believe this is a topic of general interest.

You may have noticed that a lot of the people getting rich in
the last thirty years have been programmers. Bill Gates, Steve
Jobs, Larry Ellison. Why! Why programmers, rather than civil
engineers or photographers or actuaries! “How to Make Wealth”
explains why.

The money in software is one instance of a more general trend,
and that trend is the theme of this book. This is the Computer
Age. It was supposed to be the Space Age, or the Atomic Age. But
those were just names invented by PR people. Computers have
had far more effect on the form of our lives than space travel or
nuclear technology.

Everything around us is turning into computers. Your type-
writer is gone, replaced by a computer. Your phone has turned
into one. So has your camera. Soon your TV will. Your car has
more processing power in it than a room-sized mainframe had
in 1970. Letters, encyclopedias, newspapers, and even your local
store are being replaced by the Internet. So if you want to un-
derstand where we are, and where we’re going, it will help if you
understand what’s going on inside the heads of hackers.

Hackers? Aren’t those the people who break into computers?
Among outsiders, that’s what the word means. Butwithin the com-
puter world, expert programmers refer to themselves as hackers.
And since the purpose of this book is to explain how things really
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PREFACE

are in our world, I decided it was worth the risk to use the words
we use.

The earlier chapters answer questions we have probably all
thought about. What makes a startup succeed? Will technology
create a gap between those who understand it and those who don’t?
What do programmers do! Why do kids who can’t master high
school end up as some of the most powerful people in the world:
Will Microsoft take over the Internet? What to do abourt spam!

Several later chapters are about something most people out-
side the computer world haven’t thought about: programming
languages. Why should you care about programming languages!
Because if you want to understand hacking, this is the thread to
tollow—just as, if you wanted to understand the technology of
1880, steam engines were the thread to follow.

Computer programs are all just text. And the language you
choose determines what you can say. Programming languages are
whart programmers think in.

Naturally, this has a big effect on the kind of thoughts they
have. And you can see it in the software they write. Orbitz, the
travel web site, managed to break into a market dominated by
two very formidable competitors: Sabre, who owned electronic
reservations for decades, and Microsoft. How on earth did Orbitz
pull this off? Largely by using a better programming language.

Programmers tend to be divided into tribes by the languages
they use. More even than by the kinds of programs they write. And
so it’s considered bad manners to say that one language is better
than another. But no language designer can afford to believe this
polite fiction. What I have to say about programming languages
may upset a lot of people, but I think there is no better way to
understand hacking,.

Some might wonder about “What You Can’t Say” (Chapter 3).
What does that have to do with computers? The fact is, hackers
are obsessed with free speech. Slashdot, the New York Times of
hacking, has a whole section about it. I think most Slashdot read-
ers take this for granted. But Plane ¢ Pilot doesn’t have a section
about free speech.
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Why do hackers care so much about free speech? Partly, I think,
because innovation is so important in software, and innovation
and heresy are practically the same thing. Good hackers develop
a habit of questioning everything. You have to when you work
on machines made of words that are as complex as a mechanical
watch and a thousand times the size.

But I think that misfits and iconoclasts are also more likely to
become hackers. The computer world is like an intellectual Wild
West, where you can think anything you want, if you’re willing to
risk the consequences.

And this book, if I've done what I intended, is an intellectual
Western. I wouldn’twantyou to read itin a spirit of duty, thinking,
“Well, these nerds do seem to be taking over the world. I suppose
I’d better understand what they’re doing, so I'm not blindsided
by whatever they cook up next.” If you like ideas, this book ought
to be fun. Though hackers generally look dull on the outside, the
insides of their heads are surprisingly interesting places.

Cambridge, Massachusetts
April 2004
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Chapter 1

Why Nerds Are Unpopular

WHEN WE WERE IN JUNIOR HIGH SCHOOL, MY FRIEND RICH AND
I made a map of the school lunch tables according to populariry.
This was easy to do, because kids only ate lunch with others of
about the same popularity. We graded them from A to E. A tables
were full of football players and cheerleaders and so on. E tables
contained the kids with mild cases of Down’s Syndrome, what in
the language of the time we called “retards.”

We sat at a D table, as low as you could get without looking
physically different. We were not being especially candid to grade
ourselves as D. Itwould have taken a deliberate lie to say otherwise.
Everyone in the school knew exactly how popular everyone else
was, including us.

I know a lot of people who were nerds in school, and they all
tell the same story: there is a strong correlation between being
smart and being a nerd, and an even stronger inverse correlation
between being a nerd and being popular. Being smart seems to
make you unpopular.

Why? To someone in school now, that may seem an odd ques-
tion to ask. The mere fact is so overwhelming that it may seem
strange to imagine that it could be any other way. But it could.
Being smart doesn’t make you an outcast in elementary school.
Nor does it harm you in the real world. Nor, as far as I can tell,
is the problem so bad in most other countries. But in a typical
American secondary school, being smart is likely to make your life
difficult. Why?

The key to this mystery is to rephrase the question slightly. Why
don’t smart kids make themselves popular? If they’re so smart,
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why don’t they figure out how popularity works and beat the sys-
tem, just as they do for standardized tests?

One argument says that this would be impossible, that the
smart kids are unpopular because the other kids envy them for
being smart, and nothing they could do could make them popular.
I wish. If the other kids in junior high school envied me, they did
a great job of concealing it. And in any case, if being smart were
really an enviable quality, the girls would have broken ranks. The
guys that guys envy, girls like.

In the schools I went to, being smart just didn’t matter much.
Kids didn’t admire it or despise it. All other things being equal,
they would have preferred to be on the smart side of average rather
than the dumb side, but intelligence counted far less than, say,
physical appearance, charisma, or athletic ability.

So if intelligence in itself is not a factor in popularity, why are
smart kids so consistently unpopular? The answer, I think, is that
they don’t really want to be popular.

If someone had told me that at the time, I would have laughed
at him. Being unpopular in school makes kids miserable, some
of them so miserable that they commit suicide. Telling me that I
didn’t want to be popular would have seemed like telling someone
dying of thirst in a desert that he didn’t want a glass of water. Of
course I wanted to be popular.

But in fact I didn’t, not enough. There was something else I
wanted more: to be smart. Not simply to do well in school, though
that counted for something, but to design beautiful rockets, or
to write well, or to understand how to program computers. In
general, to make great things.

At the time I never tried to separate my wants and weigh them
against one another. If I had, I would have seen that being smart
was more important. If someone had offered me the chance to be
the most popular kid in school, but only at the price of being of
average intelligence (humor me here), I wouldn’t have taken it.

Much as they suffer from their unpopularity, I don’t think
many nerds would. To them the thought of average intelligence is
unbearable. But most kids would take that deal. For half of them,
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it would be a step up. Even for someone in the eightieth per-
centile (assuming, as everyone seemed to then, that intelligence is
a scalar), who wouldn’t drop thirty points in exchange for being
loved and admired by everyone?

And that, I think, is the root of the problem. Nerds serve two
masters. They want to be popular, certainly, but they want even
more to be smart. And popularity is not something you can do
in your spare time, not in the fiercely competitive environment of
an American secondary school.

Alberti, arguably the archetype of the Renaissance Man, writes that
“no art, however minor, demands less than total dedication if you
want to excel in it.” I wonder if anyone in the world works harder
at anything than American school kids work at popularity. Navy
SEALs and neurosurgery residents seem slackers by comparison.
They occasionally take vacations; some even have hobbies. An
American teenager may work at being popular every waking hour,
365 days a year.

I don’t mean to suggest they do this consciously. Some of
them truly are little Machiavellis, but what I really mean here is
that teenagers are always on duty as conformists.

For example, teenage kids pay a great deal of attention to
clothes. They don’t consciously dress to be popular. They dress
to look good. But to who? To the other kids. Other kids’ opin-
ions become their definition of right, not just for clothes, burt for
almost everything they do, right down to the way they walk. And
so every effort they make to do things “right” is also, consciously
or not, an effort to be more popular.

Nerds don’t realize this. They don’t realize that it takes work
to be popular. In general, people outside some very demanding
field don’t realize the extent to which success depends on constant
(though often unconscious) effort. For example, most people seem
to consider the ability to draw as some kind of innate quality, like
being tall. In fact, most people who “can draw” like drawing, and
have spent many hours doing it; that’s why they’re good at it.
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Gateway High School chess club, 1981. That’s me, upper left.

Likewise, popular isn’t just something you are or you aren’t, but
something you make yourself.

The main reason nerds are unpopular is that they have other
things to think about. Their attention is drawn to books or the
natural world, not fashions and parties. They’re like someone
trying to play soccer while balancing a glass of water on his head.
Other players who can focus their whole attention on the game
beat them effortlessly, and wonder why they seem so incapable.

Even if nerds cared as much as other kids about popularity,
being popular would be more work for them. The popular kids
learned to be popular, and to want to be popular, the same way
the nerds learned to be smart, and to want to be smart: from
their parents. While the nerds were being trained to get the right
answers, the popular kids were being trained to please.

So far I’ve been finessing the relationship between smart and nerd,
using them as if they were interchangeable. In fact it’s only the
context that makes them so. A nerd is someone who isn’t socially
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adept enough. But “enough” depends on where you are. In a
typical American school, standards for coolness are so high (or at
least, so specific) that you don’t have to be especially awkward to
look awkward by comparison.

Few smart kids can spare the attention that popularity requires.
Unless they also happen to be good-looking, natural athletes, or
siblings of popular kids, they’ll tend to become nerds. And that’s
why smart people’s lives are worst between, say, the ages of eleven
and seventeen. Life at thatage revolves far more around popularity
than before or after.

Before that, kids” lives are dominated by their parents, not by
other kids. Kids do care what their peers think in elementary
school, but this isn’t their whole life, as it later becomes.

Around the age of eleven, though, kids seem to start treating
their family as a day job. They create a new world among them-
selves, and standing in this world is what matters, not standing
in their family. Indeed, being in trouble in their family can win
them points in the world they care about.

The problem is, the world these kids create for themselves is
at first a very crude one. If you leave a bunch of eleven-year-olds
to their own devices, what you get is Lord of the Flies. Like a lot
of American kids, I read this book in school. Presumably it was
not a coincidence. Presumably someone wanted to point out to
us that we were savages, and that we had made ourselves a cruel
and stupid world. This was too subtle for me. While the book
seemed entirely believable, I didn’t get the additional message. 1
wish they had just told us outright that we were savages and our
world was stupid.

Nerds would find their unpopularity more bearable if it merely
caused them to be ignored. Unfortunately, to be unpopular in
school is to be actively persecuted.

Why? Once again, anyone currently in school might think this
a strange question to ask. How could things be any other way?
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But they could be. Adults don’t normally persecute nerds. Why
do teenage kids do ir?

Partly because teenagers are still half children, and many chil-
dren are just intrinsically cruel. Some torture nerds for the same
reason they pull the legs off spiders. Before you develop a con-
science, torture is amusing.

Another reason kids persecute nerds is to make themselves
feel better. When you tread water, you lift yourself up by pushing
water down. Likewise, in any social hierarchy, people unsure of
their own position will try to emphasize it by maltreating those
they think rank below. I've read that this is why poor whites in
the United States are the group most hostile to blacks.

But I think the main reason other kids persecute nerds is that
i’s part of the mechanism of popularity. Popularity is only partially
abour individual attractiveness. It’s much more about alliances.
To become more popular, you need to be constantly doing things
that bring you close to other popular people, and nothing brings
people closer than a common enemy.

Like a politician who wants to distract voters from bad times
at home, you can create an enemy if there isn’t a real one. By
singling out and persecuting a nerd, a group of kids from higher
in the hierarchy create bonds berween themselves. Attacking an
outsider makes them all insiders. This is why the worst cases of
bullying happen with groups. Ask any nerd: you get much worse
treatment from a group of kids than from any individual bully,
however sadistic.

If it’s any consolation to the nerds, it’s nothing personal. The
group of kids who band together to pick on you are doing the
same thing, and for the same reason, as a bunch of guys who get
together to go hunting. They don’t actually hate you. They just
need something to chase.

Because they’re at the bottom of the scale, nerds are a safe
target for the entire school. If I remember correctly, the most
popular kids don’t persecute nerds; they don’t need to stoop to
such things. Most of the persecution comes from kids lower down,
the nervous middle classes.
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The trouble is, there are a lot of them. The distribution of
popularity is not a pyramid, but tapers at the bottom like a pear.
The least popular group is quite small. (I believe we were the only
D table in our cafeteria map.) So there are more people who want
to pick on nerds than there are nerds.

As well as gaining points by distancing oneself from unpopular
kids, one loses points by being close to them. A woman I know
says that in high school she liked nerds, but was afraid to be seen
talking to them because the other girls would make fun of her.
Unpopularity is a communicable disease; kids too nice to pick on
nerds will still ostracize them in self-defense.

It’s no wonder, then, that smart kids tend to be unhappy in
middle school and high school. Their other interests leave them
little attention to spare for popularity, and since popularity re-
sembles a zero-sum game, this in turn makes them targets for
the whole school. And the strange thing is, this nightmare sce-
nario happens without any conscious malice, merely because of
the shape of the situation.

For me the worst stretch was junior high, when kid culture was
new and harsh, and the specialization that would later gradually
separate the smarter kids had barely begun. Nearly everyone I’ve
talked to agrees: the nadir is somewhere between eleven and four-
teen.

In our school it was eighth grade, which was ages twelve and
thirteen for me. There was a brief sensation that year when one
of our teachers overheard a group of girls waiting for the school
bus, and was so shocked that the next day she devoted the whole
class to an eloquent plea not to be so cruel to one another.

It didn’t have any noticeable effect. What struck me at the time
was that she was surprised. You mean she doesn’t know the kind
of things they say to one another? You mean this isn’t normal?

It’s important to realize that, no, the adults don’t know what
the kids are doing to one another. They know, in the abstract,
that kids are monstrously cruel to one another, just as we know
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in the abstract that people get tortured in poorer countries. But,
like us, they don’t like to dwell on this depressing fact, and they
don’t see evidence of specific abuses unless they go looking for it.

Public school teachers are in much the same position as prison
wardens. Wardens’ main concern is to keep the prisoners on the
premises. They also need to keep them fed, and as far as possible
prevent them from killing one another. Beyond thar, they want
to have as little to do with the prisoners as possible, so they leave
them to create whatever social organization they want. From what
P’ve read, the society that the prisoners create is warped, savage,
and pervasive, and it is no fun to be at the bottom of it.

In outline, it was the same at the schools I went to. The most
important thing was to stay on the premises. While there, the au-
thorities fed you, prevented overt violence, and made some effort
to teach you something. But beyond that they didn’t want to have
too much to do with the kids. Like prison wardens, the teachers
mostly left us to ourselves. And, like prisoners, the culture we
created was barbaric.

Why is the real world more hospitable to nerds? It might seem
that the answer is simply that it’s populated by adults, who are too
mature to pick on one another. But I don’tthink this is true. Adults
in prison certainly pick on one another. And so, apparently, do
society wives; in some parts of Manhattan, life for women sounds
like a continuation of high school, with all the same petty intrigues.

I think the important thing about the real world is not that
it’s populated by adults, but that it’s very large, and the things you
do have real effects. That’s what school, prison, and ladies-who-
lunch all lack. The inhabitants of all those worlds are trapped in
little bubbles where nothing they do can have more than a local
effect. Naturally these societies degenerate into savagery. They
have no function for their form to follow.

When the things you do have real effects, it’s no longer enough
just to be pleasing. It starts to be important to get the right an-
swers, and that’s where nerds show to advantage. Bill Gates will of
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course come to mind. Though notoriously lacking in social skills,
he gets the right answers, at least as measured in revenue.

The other thing that’s different about the real world is that it’s
much larger. In a large enough pool, even the smallest minorities
can achieve a critical mass if they clump together. Out in the real
world, nerds collect in certain places and form their own soci-
eties where intelligence is the most important thing. Sometimes
the current even starts to flow in the other direction: sometimes,
particularly in university math and science departments, nerds de-
liberately exaggerate their awkwardness in order to seem smarter.
John Nash so admired Norbert Wiener that he adopted his habit
of touching the wall as he walked down a corridor.

As a thirteen-year-old kid, I didn’t have much more experience of
the world than what I saw immediately around me. The warped
little world we lived in was, I thought, the world. The world seemed
cruel and boring, and I'm not sure which was worse.

Because I didn’t fir into this world, I thought that something
must be wrong with me. I didn’t realize that the reason we nerds
didn’t fit in was that in some ways we were a step ahead. We were
already thinking about the kind of things that matter in the real
world, instead of spending all our time playing an exacting but
mostly pointless game like the others.

We were a bit like an adult would be if he were thrust back
into middle school. He wouldn’t know the right clothes to wear,
the right music to like, the right slang to use. He'd seem to the
kids a complete alien. The thing is, he’d know enough not to care
what they thought. We had no such confidence.

A lot of people seem to think it’s good for smart kids to be
thrown together with “normal” kids at this stage of their lives.
Perhaps. But in at least some cases the reason the nerds don’t fit
in really is that everyone else is crazy. I remember sitting in the
audience at a “pep rally” at my high school, watching as the cheer-
leaders threw an effigy of an opposing player into the audience to
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be torn to pieces. I felt like an explorer witnessing some bizarre
tribal ritual.

If I could go back and give my thirteen year old self some advice,
the main thing I'd tell him would be to stick his head up and look
around. I didn’t really grasp it at the time, but the whole world
we lived in was as fake as a Twinkie. Not just school, but the
entire town. Why do people move to suburbia? To have kids! So
no wonder it seemed boring and sterile. The whole place was a
giant nursery, an artificial town created explicitly for the purpose
of breeding children.

Where I grew up, it felt as if there was nowhere to go, and
nothing to do. This was no accident. Suburbs are deliberately
designed to exclude the outside world, because it contains things
that could endanger children.

And as for the schools, they were just holding pens within this
fake world. Officially the purpose of schools is to teach kids. In
fact their primary purpose is to keep kids locked up in one place
for a big chunk of the day so adults can get things done. And I
have no problem with this: in a specialized industrial society, it
would be a disaster to have kids running around loose.

What bothers me is not that the kids are kept in prisons, but
that (a) they aren’t told abourt it, and (b) the prisons are run mostly
by the inmates. Kids are sent off to spend six years memorizing
meaningless facts in a world ruled by a caste of giants who run
after an oblong brown ball, as if this were the most natural thing
in the world. And if they balk at this surreal cocktail, they’re called
misfits.

Life in this twisted world is stressful for the kids. And not just for
the nerds. Like any war, it’s damaging even to the winners.
Adults can’t avoid seeing that teenage kids are tormented. So
why don’t they do something about it} Because they blame it
on puberty. The reason kids are so unhappy, adults tell them-
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selves, 1s that monstrous new chemicals, hormones, are now cours-
ing through their bloodstream and messing up everything. There’s
nothing wrong with the system; it’s just inevitable that kids will
be miserable at that age.

This idea is so pervasive that even the kids believe it, which
probably doesn’t help. Someone who thinks his feet naturally hurt
is not going to stop to consider the possibility that he is wearing
the wrong size shoes.

I'm suspicious of this theory that thirteen-year-old kids are
intrinsically messed up. If it’s physiological, it should be universal.
Are Mongol nomads all nihilists at thirteen? I've read a lot of
history, and I have not seen a single reference to this supposedly
universal fact before the twentieth century. Teenage apprentices
in the Renaissance seem to have been cheerful and eager. They got
in fights and played tricks on one another of course (Michelangelo
had his nose broken by a bully), but they weren’t crazy.

Asfar as I can tell, the concept of the hormone-crazed teenager
is coeval with suburbia. I don’t think this is a coincidence. I think
teenagers are driven crazy by the life they’re made to lead. Teenage
apprentices in the Renaissance were working dogs. Teenagers now
are neurotic lapdogs. Their craziness is the craziness of the idle
everywhere.

When I was in school, suicide was a constant topic among the
smarter kids. No one I knew did it, but several planned to, and
some may have tried. Mostly this was just a pose. Like other
teenagers, we loved the dramatic, and suicide seemed very dra-
matic. But partly it was because our lives were at times genuinely
miserable.

Bullying was only part of the problem. Another problem, and
possibly an even worse one, was that we never had anything real
to work on. Humans like to work; in most of the world, your
work is your identiry. And all the work we did was pointless, or
seemed so at the time.

II
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At best it was practice for real work we might do far in the
future, so far that we didn’t even know at the time whatr we were
practicing for. More often it was justan arbitrary series of hoops to
jump through, words without content designed mainly for testa-
bility. (The three main causes of the Civil War were. ... Test: List
the three main causes of the Civil War.)

And there was no way to opt out. The adults had agreed among
themselves that this was to be the route to college. The only way
to escape this empty life was to submit to it.

Teenage kids used to have a more active role in society. In pre-
industrial times, they were all apprentices of one sort or another,
whether in shops or on farms or even on warships. They weren’t
left to create their own societies. They were junior members of
adult societies.

Teenagers seem to have respected adults more then, because
the adults were the visible experts in the skills they were trying to
learn. Now most kids have little idea what their parents do in their
distant offices, and see no connection (indeed, there is precious
little) between schoolwork and the work they’ll do as adults.

And if teenagers respected adults more, adults also had more
use for teenagers. After a couple years’ training, an apprentice
could be a real help. Even the newest apprentice could be made
to carry messages or sweep the workshop.

Now adults have no immediate use for teenagers. They would
be in the way in an office. So they drop them off at school on their
way to work, much as they might drop the dog off at a kennel if
they were going away for the weekend.

What happened! We’re up against a hard one here. The cause
of this problem is the same as the cause of so many present ills:
specialization. As jobs become more specialized, we have to train
longer for them. Kids in pre-industrial times started working at
abourt 14 at the latest; kids on farms, where most people lived,
began far earlier. Now kids who go to college don’t start working

12
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full-time tll 21 or 22. With some degrees, like MDs and PhDs,
you may not finish your training till 30.

Teenagers now are useless, except as cheap labor in industries
like fast food, which evolved to exploit precisely this fact. Inalmost
any other kind of work, they’d be a net loss. But they’re also too
young to be left unsupervised. Someone has to watch over them,
and the most efficient way to do this is to collect them together
in one place. Then a few adults can watch all of them.

If you stop there, what you’re describing is literally a prison,
albeit a part-time one. The problem is, many schools practically
do stop there. The stated purpose of schools is to educate the
kids. But there is no external pressure to do this well. And so
most schools do such a bad job of teaching that the kids don’t
really take it seriously—not even the smart kids. Much of the
time we were all, students and teachers both, just going through
the motions.

In my high school French class we were supposed to read
Hugo’s Les Miserables. 1 don’t think any of us knew French well
enough to make our way through this enormous book. Like the
rest of the class, I just skimmed the Cliff’s Notes. When we were
given a test on the book, I noticed that the questions sounded odd.
They were full of long words that our teacher wouldn’t have used.
Where had these questions come from? From the Cliff’s Notes,
it turned out. The teacher was using them too. We were all just
pretending.

There are certainly great public school teachers. The energy
and imagination of my fourth grade teacher, Mr. Mihalko, made
that year something his students still talk about, thirty years later.
But teachers like him were individuals swimming upstream. They
couldn’t fix the system.

In almost any group of people you’'ll find hierarchy. When groups
of adults form in the real world, it’s generally for some common
purpose, and the leaders end up being those who are best atit. The
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problem with most schools is, they have no purpose. But hierarchy
there must be. And so the kids make one out of nothing.

We have a phrase to describe what happens when rankings
have to be created without any meaningful criteria. We say that
the situation degenerates into a popularity contest. And that’s exactly
what happens in most American schools. Instead of depending
on some real test, one’s rank depends mostly on one’s ability to
increase one’s rank. It’s like the court of Louis XIV. There is no
external opponent, so the kids become one another’s opponents.

When there is some real external test of skill, it isn’t painful
to be at the bottom of the hierarchy. A rookie on a football team
doesn’t resent the skill of the veteran; he hopes to be like him one
day and is happy to have the chance to learn from him. The veteran
may in turn feel a sense of noblesse oblige. And most importantly,
their status depends on how well they do against opponents, not
on whether they can push the other down.

Court hierarchies are another thing entirely. This type of so-
ciety debases anyone who enters it. There is neither admiration
at the bottom, nor noblesse oblige at the top. It’s kill or be killed.

This is the sort of society that gets created in American sec-
ondary schools. And it happens because these schools have no
real purpose beyond keeping the kids all in one place for a cer-
tain number of hours each day. What I didn’t realize at the time,
and in fact didn’t realize till very recently, is that the twin horrors
of school life, the cruelty and the boredom, both have the same

causec.

The mediocrity of American public schools has worse consequen-
ces than just making kids unhappy for six years. It breeds a re-
belliousness thart actively drives kids away from the things they’re
supposed to be learning.

Like many nerds, probably, it was years after high school before
I could bring myself to read anything we’d been assigned then. And
I lost more than books. I mistrusted words like “character” and
“Integrity” because they had been so debased by adults. As they
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were used then, these words all seemed to mean the same thing:
obedience. The kids who gor praised for these qualities tended to
be at best dull-witted prize bulls, and at worst facile schmoozers.
If that was what character and integrity were, I wanted no part of
them.

The word I most misunderstood was “tact.” As used by adults,
it seemed to mean keeping your mouth shur. I assumed it was
derived from the same root as “tacit” and “taciturn,” and that it
literally meant being quiet. I vowed that I would never be tactful;
they were never going to shut me up. In fact, it’s derived from the
same root as “tactile,” and what it means is to have a deft touch.
Tactful is the opposite of clumsy. I don’t think I learned this until
college.

Nerds aren’t the only losers in the popularity rat race. Nerds are
unpopular because they’re distracted. There are other kids who
deliberately opt out because they’re so disgusted with the whole
process.

Teenage kids, even rebels, don’t like to be alone, so when kids
opt out of the system, they tend to do it as a group. At the schools I
went to, the focus of rebellion was drug use, specifically marijuana.
The kids in this tribe wore black concert t-shirts and were called
“freaks.”

Freaks and nerds were allies, and there was a good deal of
overlap between them. Freaks were on the whole smarter than
other kids, though never studying (or at least never appearing to)
was an important tribal value. I was more in the nerd camp, but
I was friends with a lot of freaks.

They used drugs, at least at first, for the social bonds they
created. It was something to do together, and because the drugs
were illegal, it was a shared badge of rebellion.

Pm not claiming that bad schools are the whole reason kids
get into trouble with drugs. Afrer a while, drugs have their own
momentum. No doubt some of the freaks ultimately used drugs to
escape from other problems—trouble at home, for example. But,
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in my school at least, the reason most kids started using drugs
was rebellion. Fourteen-year-olds didn’t start smoking pot be-
cause they’d heard it would help them forget their problems. They
started because they wanted to join a different tribe.

Misrule breeds rebellion; this is not a new idea. And yet the
authorities still for the most part act as if drugs were themselves
the cause of the problem.

The real problem is the emptiness of school life. We won’t see
solutions till adults realize that. The adults who may realize it
first are the ones who were themselves nerds in school. Do you
want your kids to be as unhappy in eighth grade as you were! 1
wouldn’t. Well, then, is there anything we can do to fix things?
Almost certainly. There is nothing inevitable about the current
system. It has come about mostly by default.?

Adults, though, are busy. Showing up for school plays is one
thing. Taking on the educational bureaucracy is another. Perhaps
a few will have the energy to try to change things. I suspecr the
hardest part is realizing that you can.

Nerds still in school should not hold their breath. Maybe one
day a heavily armed force of adults will show up in helicopters to
rescue you, but they probably won’t be coming this month. Any
immediate improvement in nerds’ lives is probably going to have
to come from the nerds themselves.

Merely understanding the situation they’re in should make it
less painful. Nerds aren’t losers. They’re just playing a different
game, and a game much closer to the one played in the real world.
Adults know this. It’s hard to find successful adults now who don’t
claim to have been nerds in high school.

It’s important for nerds to realize, too, that school is not life.
School is a strange, artificial thing, half sterile and half feral. It’
all-encompassing, like life, but it isn’t the real thing. It’s only
temporary, and if you look, you can see beyond it even while you're
still in it.
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If life seems awful to kids, it’s neither because hormones are
turning you all into monsters (as your parents believe), nor because
life actually is awful (as you believe). It’s because the adults, who
no longer have any economic use for you, have abandoned you
to spend years cooped up together with nothing real to do. Any
society of that type is awful to live in. You don’t have to look any
further to explain why teenage kids are unhappy.

I’ve said some harsh things in this essay, but really the thesis
is an optimistic one—that several problems we take for granted
are in fact not insoluble after all. Teenage kids are not inherently
unhappy monsters. That should be encouraging news to kids and

adults both.
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Chapter 2

Hackers and Painters

WHEN [ FINISHED GRAD SCHOOL IN COMPUTER SCIENCE [ WENT
to art school to study painting. A lot of people seemed surprised
that someone interested in computers would also be interested in
painting. They seemed to think that hacking and painting were
very different kinds of work—that hacking was cold, precise, and
methodical, and that painting was the frenzied expression of some
primal urge.

Both of these images are wrong. Hacking and painting have
a lot in common. In fact, of all the different types of people I've
known, hackers and painters are among the most alike.

What hackers and painters have in common is that they’re
both makers. Along with composers, architects, and writers, what
hackers and painters are trying to do is make good things. They’re
not doing research per se, though if in the course of trying to make
good things they discover some new technique, so much the better.

I’'ve never liked the term “computer science.” The main reason I
don’tlike itis that there’s no such thing. Computer science is a grab
bag of tenuously related areas thrown together by an accident of
history, like Yugoslavia. At one end you have people who are really
mathematicians, but call what they’re doing computer science so
they can get DARPA grants. In the middle you have people work-
ing on something like the natural history of computers—studying
the behavior of algorithms for routing data through networks, for
example. And then art the other extreme you have the hackers, who
are trying to write interesting software, and for whom comput-
ers are just a medium of expression, as concrete is for architects
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or paint for painters. It’s as if mathematicians, physicists, and
architects all had to be in the same department.

Sometimes what the hackers do is called “software engineer-
ing.” but this term is just as misleading. Good software designers
are no more engineers than architects are. The border berween
architecture and engineering is not sharply defined, but it’s there.
It falls between what and how: architects decide what to do, and
engineers figure out how to do it.

What and how should not be kept too separate. You’re asking
for trouble if you try to decide what to do without understanding
how to do it. But hacking can certainly be more than just deciding
how to implement some spec. At its best, it’s creating the spec—
though it turns out the best way to do that is to implement it.

Perhaps one day “computer science” will, like Yugoslavia, get bro-
ken up into its component parts. That might be a good thing.
Especially if it meant independence for my native land, hacking.

Bundling all these different types of work together in one de-
partment may be convenient administratively, but it’s confusing
intellectually. That’s the other reason I don’t like the name “com-
puter science.” Arguably the people in the middle are doing some-
thing like an experimental science. But the people at either end,
the hackers and the mathematicians, are not actually doing sci-
ence.

The mathematicians don’t seem bothered by this. They happily
set to work proving theorems like the other mathematicians over
in the math department, and probably soon stop noticing that the
building they work in says “computer science” on the outside. But
for the hackers this label is a problem. If what they’re doing is
called science, it makes them feel they ought to be acting scientific.
So instead of doing what they really want to do, which is to design
beautiful software, hackers in universities and research labs feel
they ought to be writing research papers.

In the best case, the papers are just a formality. Hackers write
cool software, and then write a paper about it, and the paper be-
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comes a proxy for the achievement represented by the software.
Bur often this mismatch causes problems. It’s easy to drift away
from building beautiful things toward building ugly things that
make more suitable subjects for research papers.

Unfortunately, beautiful things don’t always make the best sub-
jects for papers. Number one, research must be original-—and as
anyone who has written a PhD dissertation knows, the way to
be sure you’re exploring virgin territory is to to stake out a piece
of ground that no one wants. Number two, research must be
substantial—and awkward systems yield meatier papers, because
you can write about the obstacles you have to overcome in order
to get things done. Nothing yields meaty problems like starting
with the wrong assumptions. Most of Al is an example of this
rule; if you assume that knowledge can be represented as a list of
predicate logic expressions whose arguments represent abstract
concepts, you'll have a lot of papers to write about how to make
this work. As Ricky Ricardo used to say, “Lucy, you got a lot of
explaining to do.”

The way to create something beautiful is often to make subtle
tweaks to something that already exists, or to combine existing
ideas in a slightly new way. This kind of work is hard to convey
in a research paper.

So why do universities and research labs continue to judge hack-
ers by publications? For the same reason that “scholastic aptitude”
gets measured by simple-minded standardized tests, or the pro-
ductivity of programmers by lines of code. These tests are easy to
apply, and there is nothing so tempting as an easy test that kind
of works.

Measuring what hackers are actually trying to do, designing
beautiful software, would be much more difficult. You need a good
sense of design to judge good design. And there is no correlation,
except possibly a negative one, between people’s ability to recog-
nize good design and their confidence that they can.
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The only external test is time. Over time, beautiful things tend
to thrive, and ugly things tend to get discarded. Unfortunately, the
amounts of time involved can be longer than human lifetimes.
Samuel Johnson said it took a hundred years for a writer’s rep-
utation to converge.' You have to wait for the writer’s influential
friends to die, and then for all their followers to die.

I think hackers just have to resign themselves to having a large
random component in their reputations. In this they are no dif-
ferent from other makers. In fact, they’re lucky by comparison.
The influence of fashion is not nearly so great in hacking as it is
in painting.

There are worse things than having people misunderstand your
work. A worse danger is that you will yourself misunderstand
your work. Related fields are where you go looking for ideas. If
you find yourself in the computer science department, there is
a natural temptation to believe, for example, that hacking is the
applied version of what theoretical compurter science is the theory
of. All the time I was in graduate school I had an uncomfortable
feeling in the back of my mind that I ought to know more theory,
and that it was very remiss of me to have forgotten all that stuff
within three weeks of the final exam.

Now I realize I was mistaken. Hackers need to understand the
theory of computation about as much as painters need to under-
stand paint chemistry. You need to know how to calculate time and
space complexity, and perhaps also the concept of a state machine,
in case you want to write a parser. Painters have to remember a
good deal more about paint chemistry than that.

I've found that the best sources of ideas are not the other fields
that have the word “computer” in their names, but the other fields
inhabited by makers. Painting has been a much richer source of
ideas than the theory of computation.

For example, I was raughrt in college that one ought to fig-
ure out a program completely on paper before even going near
a computer. I found that I did not program this way. I found

21



HACKERS ¢® PAINTERS

that I liked to program sitting in front of a computer, not a piece
of paper. Worse still, instead of patiently writing out a complete
program and assuring myself it was correct, I tended to just spew
out code that was hopelessly broken, and gradually beat it into
shape. Debugging, I was taught, was a kind of final pass where
you caught typos and oversights. The way I worked, it seemed
like programming consisted of debugging.

For along time I felt bad about this, justas I once felt bad that
I didn’t hold my pencil the way they taught me to in elementary
school. If I had only looked over at the other makers, the painters
or the architects, I would have realized that there was a name for
what I was doing: sketching. As far as I can tell, the way they
taught me to program in college was all wrong. You should figure
out programs as you’re writing them, just as writers and painters
and architects do.

Realizing this has real implications for software design. It
means that a programming language should, above all, be mal-
leable. A programming language is for thinking of programs, not
for expressing programs you've already thought of. It should be
a pencil, not a pen. Static typing would be a fine idea if people
actually did write programs the way they taught me to in college.
Burt that’s not how any of the hackers I know write programs. We
need a language that lets us scribble and smudge and smear, not
a language where you have to sit with a teacup of types balanced
on your knee and make polite conversation with a strict old aunt
of a compiler.

While were on the subject of static typing, identifying with the
makers will save us from another problem that afflicts the sciences:
math envy. Everyone in the sciences secretly believes that marhe-
maticians are smarter than they are. I think mathematicians also
believe this. At any rate, the result is that scientists tend to make
their work look as marhematical as possible. In a field like physics
this probably doesn’t do much harm, but the further you get from
the natural sciences, the more of a problem it becomes.

22



HACKERS AND PAINTERS

A page of formulas just looks so impressive. (Tip: for extra
impressiveness, use Greek variables.) And so there is a great temp-
tation to work on problems you can treat formally, rather than
problems that are, say, important.

If hackers identified with other makers, like writers and paint-
ers, they wouldn’t feel tempted to do this. Writers and painters
don’t suffer from math envy. They feel as if they’re doing some-
thing completely unrelated. So are hackers, I think.

If universities and research labs keep hackers from doing the kind
of work they want to do, perhaps the place for them is in compa-
nies. Unfortunately, most companies won’t let hackers do what
they want either. Universities and research labs force hackers to
be scientists, and companies force them to be engineers.

I only discovered this myself quite recently. When Yahoo
bought Viaweb, they asked me what I wanted to do. I had never
liked business much, and said that I just wanted to hack. When 1
got to Yahoo, I found thar what hacking meant to them was im-
plementing software, not designing it. Programmers were seen
as technicians who translated the visions (if that is the word) of
product managers into code.

This seems to be the default plan in big companies. They do it
because it decreases the standard deviation of the outcome. Only
a small percentage of hackers can actually design software, and
it’s hard for the people running a company to pick these out. So
instead of entrusting the future of the software to one brilliant
hacker, most companies set things up so that it is designed by
committee, and the hackers merely implement the design.

If you want to make money at some point, remember this, be-
cause this is one of the reasons startups win. Big companies want
to decrease the standard deviation of design outcomes because
they want to avoid disasters. But when you damp oscillations, you
lose the high points as well as the low. This is not a problem for
big companies, because they don’t win by making great products.
Big companies win by sucking less than other big companies.
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So if you can figure out a way to get in a design war with a
company big enough thart its software is designed by product man-
agers, they’ll never be able to keep up with you. These opportuni-
ties are not easy to find, though. It’s hard to engage a big company
in a design war, just as it’s hard to engage an opponent inside a
castle in hand-to-hand combat. It would be pretty easy to write
a better word processor than Microsoft Word, for example, but
Microsoft, within the castle of their operating system monopoly,
probably wouldn’t even notice if you did.

The place to fight design wars is in new markets, where no
one has yet managed to establish any fortifications. That’s where
you can win big by taking the bold approach to design, and hav-
ing the same people both design and implement the product. Mi-
crosoft themselves did this at the start. Sodid Apple. And Hewlett-

Packard. I suspect almost every successful startup has.

So one way to build great software is to start your own startup.
There are two problems with this, though. One is that in a startup
you have to do so much besides write software. At Viaweb I con-
sidered myself lucky if I got to hack a quarter of the time. And
the things I had to do the other three quarters of the time ranged
from tedious to terrifying. I have a benchmark for this, because I
once had to leave a board meeting to have some cavities filled. I
remember sitting back in the dentist’s chair, waiting for the drill,
and feeling like I was on vacation.

The other problem with startups is that there is not much over-
lap between the kind of software that makes money and the kind
that’s interesting to write. Programming languages are interest-
ing to write, and Microsoft’s first product was one, in fact, but
no one will pay for programming languages now. If you want to
make money, you tend to be forced to work on problems that are
too nasty for anyone to solve for free.

All makers face this problem. Prices are determined by supply
and demand, and there is just not as much demand for things that
are fun to work on as there is for things that solve the mundane
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problems of individual customers. Acting in off-Broadway plays
doesn’t pay as well as wearing a gorilla suit in someone’s booth
at a trade show. Writing novels doesn’t pay as well as writing ad
copy for garbage disposals. And hacking programming languages
doesn’t pay as well as figuring out how to connect some company’s
legacy database to their web server.

I think the answer to this problem, in the case of software, is a
concept known to nearly all makers: the day job. This phrase
began with musicians, who perform at night. More generally, it
means you have one kind of work you do for money, and another
for love.

Nearly all makers have day jobs early in their careers. Painters
and writers notoriously do. If youre lucky you can get a day job
closely related to your real work. Musicians often seem to work in
record stores. A hacker working on some programming language
or operating system might likewise be able to get a day job using
it.?

When I say that the answer is for hackers to have day jobs, and
work on beautiful software on the side, ’'m not proposing this as
a new idea. This is what open source hacking is all about. What
I’'m saying is that open source is probably the right model, because
it has been independently confirmed by all the other makers.

It seems surprising to me that any employer would be reluc-
tant to let hackers work on open source projects. At Viaweb, we
would have been reluctant to hire anyone who didn’t. When we in-
terviewed programmers, the main thing we cared about was what
kind of software they wrote in their spare time. You can’t do any-
thing really well unless you love it, and if you love to hack you’ll
inevitably be working on projects of your own.?

Because hackers are makers rather than scientists, the right place
to look for metaphors is not in the sciences, but among other kinds
of makers. What else can painting teach us abour hacking?
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One thing we can learn, or at least confirm, from the example
of painting is how to learn to hack. You learn to paint mostly
by doing it. Ditto for hacking. Most hackers don’t learn to hack
by taking college courses in programming. They learn by writing
programs of their own at age thirteen. Even in college classes, you
learn to hack mostly by hacking.*

Because painters leave a trail of work behind them, you can
watch them learn by doing. If you look at the work of a painter in
chronological order, you’ll find that each painting builds on things
learned in previous ones. When there’s something in a painting
that works especially well, you can usually find version 1 of it in a
smaller form in some earlier painting.

Ithink most makers work this way. Writersand architects seem
to as well. Maybe it would be good for hackers to act more like
painters, and regularly start over from scratch, instead of contin-
uing to work for years on one project, and trying to incorporate
all rtheir later ideas as revisions.

The fact that hackers learn to hack by doing it is another sign of
how different hacking is from the sciences. Scientists don’t learn
science by doing it, but by doing labs and problem sets. Scientists
start out doing work that’s perfect, in the sense that they’re just
trying to reproduce work someone else has already done for them.
Eventually, they get to the point where they can do original work.
Whereas hackers, from the start, are doing original work; it’s just
very bad. So hackers start original, and get good, and scientists
start good, and get original.

The other way makers learn is from examples. To a painter, a
museum is a reference library of techniques. For hundreds of
years it has been part of the traditional education of painters to
copy the works of the great masters, because copying forces you
to look closely at the way a painting is made.

Writers do this too. Benjamin Franklin learned to write by
summarizing the points in the essays of Addison and Steele and
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then trying to reproduce them. Raymond Chandler did the same
thing with detective stories.

Hackers, likewise, can learn to program by looking at good
programs—not just at what they do, but at the source code. One
of the less publicized benefits of the open source movement is
that it has made it easier to learn to program. When I learned to
program, we had to rely mostly on examples in books. The one
big chunk of code available then was Unix, but even this was not
open source. Most of the people who read the source read it in
illicit photocopies of John Lions’ book, which though written in
1977 was not allowed to be published until 1996.

Another example we can take from painting is the way that paint-
ings are created by gradual refinement. Paintings usually begin
with a sketch. Gradually the details get filled in. But it is not
merely a process of filling in. Sometimes the original plans turn
out to be mistaken. Countless paintings, when you look at them
in x-rays, turn out to have limbs that have been moved or facial
features that have been readjusted.

Here’s a case where we can learn from painting. I think hack-
ing should work this way too. It’s unrealistic to expect that the
specifications for a program will be perfect. You’re better off if
you admit this up front, and write programs in a way that allows
specifications to change on the fly.

(The structure of large companies makes this hard for them to
do, so here is another place where startups have an advantage.)

Everyone by now presumably knows about the danger of pre-
mature optimization. I think we should be just as worried about
premature design—deciding too early what a program should do.

The right tools can help us avoid this danger. A good pro-
gramming language should, like oil paint, make it easy to change
your mind. Dynamic typing is a win here because you don’t have
to commir to specific data representations up front. But the key
to flexibility, I think, is to make the language very abstract. The
easlest program to change is one that’s short.
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Leonardo’s Ginevra de” Benci, 1474.

This sounds like a paradox, but a great painting has to be better
thanithastobe. Forexample, when Leonardo painted the portrait
of Ginevra de’ Benci in the National Gallery, he put a juniper bush
behind her head. In it he carefully painted each individual leaf.
Many painters might have thought, this is just something to putin
the background to frame her head. No one will look that closely
at it.

Not Leonardo. How hard he worked on part of a painting
didn’t depend at all on how closely he expected anyone to look at
it. He was like Michael Jordan. Relentless.

Relentlessness wins because, in the aggregate, unseen details
become visible. When people walk by the portrait of Ginevra de’
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Bencli, their attention is often immediately arrested by it, even be-
fore theylook at the label and notice that it says Leonardo da Vinci.
All those unseen details combine to produce something that’ just
stunning, like a thousand barely audible voices all singing in tune.
Great software, likewise, requires a fanatical devotion to beau-
ty. If you look inside good software, you find that parts no one is
ever supposed to see are beautiful too. When it comes to code 1
behave in a way that would make me eligible for prescription drugs
if I approached everyday life the same way. It drives me crazy to
see code that’s badly indented, or that uses ugly variable names.

If a hacker were a mere implementor, turning a spec into code,
then he could just work his way through it from one end to the
other like someone digging a ditch. But if the hacker is a creator,
we have to take inspiration into account.

In hacking, like painting, work comes in cycles. Sometimes
you get excited about a new project and you want to work sixteen
hours a day on it. Other times nothing seems interesting.

To do good work you have to take these cycles into account,
because they’re affected by how you react to them. When you’re
driving a car with a manual transmission on a hill, you have to back
off the clutch sometimes to avoid stalling. Backing off can likewise
prevent ambition from stalling. In both paintingand hacking there
are some tasks that are terrifyingly ambitious, and others that are
comfortingly routine. It’s a good idea to save some easy tasks for
moments when you would otherwise stall.

In hacking, this can literally mean saving up bugs. I like de-
bugging: it’s the one time that hacking is as straightforward as
people think it is. You have a totally constrained problem, and
all you have to do is solve it. Your program is supposed to do x.
Instead it does y. Where does it go wrong! You know you’re going
to win in the end. It’s as relaxing as painting a wall.
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The example of painting can teach us not only how to manage
our own work, but how to work together. A lot of the great art of
the past is the work of multiple hands, though there may only be
one name on the wall next to it in the museum. Leonardo was an
apprentice in the workshop of Verrocchio and painted one of the
angels in his Baptism of Christ. This sort of thing was the rule, not
the exception. Michelangelo was considered especially dedicated
for insisting on painting all the figures on the ceiling of the Sistine
Chapel himself.

As far as [ know, when painters worked together on a painring,
they never worked on the same parts. It was common for the
master to paint the principal figures and for assistants to paint the
others and the background. But you never had one guy painting
over the work of another.

I think this is the right model for collaboration in software too.
Don’t push it too far. When a piece of code is being hacked by
three or four different people, no one of whom really owns it, it will
end up being like a common-room. It will tend to feel bleak and
abandoned, and accumulate cruft. The right way to collaborate,
I think, is to divide projects into sharply defined modules, each
with a definite owner, and with interfaces between them that are as
carefully designed and, if possible, as articulated as programming
languages.

Like painting, most software is intended for a human audience.
And so hackers, like painters, must have empathy to do really great
work. You have to be able to see things from the user’s point of
view.

When I was a kid I was constantly being told to look at things
from someone else’s point of view. What this always meant in
practice was to do what someone else wanted, instead of what I
wanted. This of course gave empathy a bad name, and I made a
point of not cultivating it.

Boy, was I wrong. It turns out that looking at things from
other people’s point of view is practically the secret of success.
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Empathy doesn’t necessarily mean being self-sacrificing. Far from
it. Understanding how someone else sees things doesn’t imply that
you'll actin his interest; in some situations—in war, for example—
you want to do exactly the opposite.’

Most makers make things for a human audience. And to en-
gage an audience you have to understand what they need. Nearly
all the greatest paintings are paintings of people, for example,
because people are what people are interested in.

Empathy is probably the single most important difference be-
tween a good hacker and a great one. Some hackers are quite
smart, but practically solipsists when it comes to empathy. It’s
hard for such people to design great software, because they can’t
see things from the user’s point of view.*

One way to tell how good people are at empathy is to watch
them explain a technical matter to someone without a technical
background. We probably all know people who, though otherwise
smart, are just comically bad at this. If someone asks them ar a
dinner party what a programming language is, they’ll say some-
thing like “Oh, a high-level language is what the compiler uses as
input to generate object code.” High-level language! Compiler?
Object code! Someone who doesn’t know what a programming
language is obviously doesn’t know whar these things are, either.

Part of what software has to do is explain itself. So to write
good software you have to understand how little users understand.
They’re going to walk up to the software with no preparation, and
it had better do what they guess it will, because they’re not going
to read the manual. The best system I’ve ever seen in this respect
was the original Macintosh, in 1984. It did what software almost
never does: it just worked.”

Source code, too, should explain itself. If I could get people to
remember just one quote about programming, it would be the one
atthe beginning of Structure and Interpretation of Computer Programs.*

Programs should be written for people to read, and only

incidentally for machines to execute.
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Piero della Francesca’s Federico da Montefeltro, 1465-66 (detail).

You need to have empathy not just for your users, but for your
readers. It’s in your interest, because you’ll be one of them. Many
a hacker has written a program only to find on returning to it six
months later that he has no idea how it works. I know several
people who’ve sworn off Perl after such experiences.’

Lack of empathy is associated with intelligence, to the point
that there is even something of a fashion for it in some places. But
I don’t think there’s any correlation. You can do well in math and
the natural sciences without having to learn empathy, and people
in these fields tend ro be smart, so the two qualities have come to
be associated. But there are plenty of dumb people who are bad
at empathy too.
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So, if hacking works like painting and writing, is it as cool? After
all, you only get one life. You might as well spend it working on
something great.

Unfortunately, the question is hard to answer. There is always
a big time lag in prestige. It’s like light from a distant star. Painting
has prestige now because of great work people did five hundred
years ago. At the time, no one thought these paintings were as
important as we do today. It would have seemed very odd to people
in 1465 that Federico da Montefeltro, the Duke of Urbino, would
one day be known mostly as the guy with the strange nose in a
painting by Piero della Francesca.

So while T admit that hacking doesn’t seem as cool as painting
now, we should remember that painting itself didn’t seem as cool
in its glory days as it does now.

What we can say with some confidence is that these are the
glory days of hacking. In most fields the great work is done early
on. The paintings made between 1430 and 1500 are still unsur-
passed. Shakespeare appeared just as professional theater was be-
ing born, and pushed the medium so far that every playwright
since has had to live in his shadow. Albrecht Diirer did the same
thing with engraving, and Jane Austen with the novel.

Over and over we see the same pattern. A new medium ap-
pears, and people are so excited about it that they explore most
of its possibilities in the first couple generations. Hacking seems
to be in this phase now.

Painting was not, in Leonardo’s time, as cool as his work helped
make it. How cool hacking turns out to be will depend on what
we can do with this new medium.
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Chapter 3

What You Can’t Say

HAVE YOU EVER SEEN AN OLD PHOTO OF YOURSELF AND BEEN
embarrassed at the way you looked? Did we actually dress like that¢
We did. And we had no idea how silly we looked. It’s the nature
of fashion to be invisible, in the same way the movement of the
earth is invisible to all of us riding on it.

What scares me is that there are moral fashions too. They’re
just as arbitrary, and just as invisible to most people. But they’re
much more dangerous. Fashion is mistaken for good design;
moral fashion is mistaken for good. Dressing oddly gets you
laughed at. Violating moral fashions can get you fired, ostracized,
imprisoned, or even killed.

If you could travel back in a time machine, one thing would
be true no matter where you went: youd have to watch what you
said. Opinions we consider harmless could have gotten you in big
trouble. I’ve already said at least one thing that would have gotten
me in big trouble in most of Europe in the seventeenth century,
and did get Galileo in big trouble when he said it—that the earth
moves.*

Nerds are always getting in trouble. They say improper things
tor the same reason they dress unfashionably and have good ideas.
Convention has less hold over them.

It seems to be a constant throughout history: in every period,
people believed things that were just ridiculous, and believed them
so strongly that you would have gotten in terrible trouble for saying
otherwise.

Is our time any different? To anyone who has read any amount
of history, the answer is almost certainly no. It would be a remark-
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able coincidence if ours were the first era to get everything just
right.

It’s tantalizing to think we believe things that people in the
future will find ridiculous. What would someone coming back to
visit us in a time machine have to be careful not to say? That’s
what I want to study here. But I want to do more than just shock
everyone with the heresy du jour. I want to find general recipes
for discovering what you can’t say, in any era.

The Conformist Test

Let’s start with a test: do you have any opinions that you would
be reluctant to express in front of a group of your peers!

If the answer is no, you might want to stop and think about
that. If everything you believe is something you’re supposed to
believe, could that possibly be a coincidence! Odds are it isn’t.
Odds are you just think whatever you’re told.

The other alternative would be that you independently consid-
ered every question and came up with the exact same answers that
are now considered acceptable. That seems unlikely, because you'd
also have to make the same mistakes. Mapmakers deliberately put
slight mistakes in their maps so they can tell when someone copies
them. If another map has the same mistake, that’s very convincing
evidence.

Like every other era in history, our moral map almost certainly
contains mistakes. And anyone who makes the same mistakes
probably didn’t do it by accident. It would be like someone claim-
ing they had independently decided in 1972 that bell-bottom jeans
were a good idea.

If you believe everything you’re supposed to now, how can
you be sure you wouldn’t also have believed everything you were
supposed to if you had grown up among the plantation owners of
the pre-Civil War South, or in Germany in the 1930s—or among
the Mongols in 1200, for that matter? Odds are you would have,

Back in the era of terms like “well-adjusted,” the idea seemed
to be that there was something wrong with you if you thought
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things you didn’t dare say out loud. This seems backward. Almost
certainly, there is something wrong with you if you don’t think
things you don’t dare say out loud.

Trouble

What can’t we say? One way to find these ideas is simply to look
at things people do say, and get in trouble for.

Of course, we’re not just looking for things we can’t say. We’re
looking for things we can’t say that are true, or at least have enough
chance of being true that the question should remain open. But
many of the things people get in trouble for saying probably do
make it over this second, lower threshold. No one gets in trouble
for saying that 2 + 2 is 5, or that people in Pittsburgh are ten feet
tall. Such obviously false statements might be treated as jokes, or
at worst as evidence of insanity, but they are not likely to make
anyone mad. The statements that make people mad are the ones
they worry might be believed. I suspect the statements that make
people maddest are those they worry might be true.

If Galileo had said that people in Padua were ten feet tall, he
would have been regarded as a harmless eccentric. Saying the earth
orbited the sun was another matter. The church knew this would
set people thinking.

Certainly, as we look back on the past, this rule of thumb works
well. Alot of the statements that got people in trouble seem harm-
less now. So it’s likely that visitors from the future would agree
with at least some of the statements that get people in trouble
today. Do we have no Galileos? Not likely.

To find them, keep track of opinions that get people in trouble,
and start asking, could this be true! Ok, it may be heretical (or
whatever modern equivalent), but might it also be true?

Heresy

This won’t get us all the answers, though. What if no one happens
to have gotten in trouble for a particular idea yet} What if some
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idea would be so radioactively controversial that no one would
dare express it in public! How can we find these roo!

Another approach is to follow that word, heresy. In every pe-
riod of history, there seem to have been labels that got applied to
statements to shoot them down before anyone had a chance to ask
if they were true or not. “Blasphemy,” “sacrilege,” and “heresy”
were such labels for a good part of Western history, as in more re-
cent times “indecent,” “improper,” and “un-American™ have been.
By now these labels have lost their sting. They always do. By now
they’re mostly used ironically. But in their time, they had real
force.

The word “defeatist,” for example, has no particular political
connotations now. But in Germany in 1917 it was a weapon, used
by Ludendorff in a purge of those who favored a negotiated peace.
At the start of World War II it was used extensively by Churchill
and his supporters to silence their opponents. In 1940, any argu-
ment against Churchill’s aggressive policy was “defeatist.” Was it
right or wrong? Ideally, no one got far enough to ask that.

We have such labels today, of course, quite a lot of them, from
the all-purpose “inappropriate” to the dreaded “divisive.” In any
period, it should be easy to figure out what such labels are, simply
by looking at what people call ideas they disagree with besides
untrue. When a politician says his opponent is mistaken, that’s
a straightforward criticism, but when he attacks a statement as
“divisive” or “racially insensitive” instead of arguing that it’s false,
we should start paying attention.

So another way to figure out which of our taboos future genera-
tions will laugh at is to start with the labels. Take a label —“sexist,”
for example—and try to think of some ideas that would be called
that. Then for each ask, might this be true!

Just startlisting ideas at random! Yes, because they won’t really
be random. The ideas that come to mind first will be the most
plausible ones. They’ll be things you’ve already noticed but didn’t
let yourself think.

In 1989 some clever researchers tracked the eye movements of
radiologists as they scanned chest images for signs of lung cancer.?
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They found that even when the radiologists missed a cancerous
lesion, their eyes had usually paused ar the site of it. Part of their
brain knew there was something there; it just didn’t percolate
up into conscious knowledge. I think many interesting heretical
thoughts are already mostly formed in our minds. If we turn off
our self-censorship temporarily, those will be the first to emerge.

Time and Space

If we could look into the future it would be obvious which of our
ideas they’d laugh at. We can’t do that, but we can do something
almost as good: we can look into the past. Another way to fig-
ure out what we’re getting wrong is to look at what used to be
acceptable and is now unthinkable.

Changes between the past and the present sometimes do rep-
resent progress. In a field like physics, if we disagree with past
generations it’s because we’re right and they’re wrong. But this
becomes rapidly less true as you move away from the certainty of
the hard sciences. By the time you get to social questions, many
changes are just fashion. The age of consent fluctuates like hem-
lines.

We may imagine that we are a great deal smarter and more
virtuous than past generations, but the more history you read, the
less likely this seems. People in past times were much like us. Not
heroes, not barbarians. Whatever their ideas were, they were ideas
reasonable people could believe.

So here is another source of interesting heresies. Diff present
ideas against those of various past cultures, and see what you get.*
Some will be shocking by present standards. Ok, fine; but which
might also be true?

You don’t have to look into the past to find big differences.
In our own time, different societies have wildly varying ideas of
what’s ok and what isn’t. So you can try diffing other cultures’
ideas against ours as well. (The best way to do that is to visit
them.)
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You might find contradictory taboos. In one culture it might
seem shocking to think x, while in another it was shocking not
to. But I think usually the shock is on one side. In one culture x
is ok, and in another it’s considered shocking. My hypothesis is
that the side that’s shocked is most likely to be the mistaken one.’

I suspect the only taboos that are more than taboos are the
ones that are universal, or nearly so. Murder for example. Bur
any idea that’s considered harmless in a significant percentage of
times and places, and yet is taboo in ours, is a good candidate for
something we’re mistaken about.

For example, at the high-water mark of political correctness
in the early 1990s, Harvard distributed to its faculty and staff a
brochure saying, among other things, that it was inappropriate
to compliment a colleague’s or student’s clothes. No more “nice
shirt.” I think this principle is rare among the world’s cultures,
past or present. There are probably more where it’s considered
especially polite to compliment someone’s clothing than where
it’s considered improper. So odds are this is, in a mild form, an
example of one of the taboos a visitor from the future would have
to be careful to avoid if he happened to set his time machine for
Cambridge, Massachusetts, 1992.

Prigs

Of course, if they have time machines in the future they’ll probably
have a separate reference manual just for Cambridge. This has
always been a fussy place, a town of i dotters and t crossers, where
you're liable to get both your grammar and your ideas corrected
in the same conversation. And that suggests another way to find
taboos. Look for prigs, and see what’s inside their heads.

Kids’ heads are repositories of all our taboos. Itseems fitting to
us that kids’ ideas should be bright and clean. The picture we give
them of the world is not merely simplified, to suit their developing
minds, but sanitized as well, to suit our ideas of what kids should
think.®
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You can see this on a small scale in the matter of dirty words.
A lot of my friends are starting to have children now, and they’re
all trying not to use words like “fuck” and “shit” within baby’s
hearing, lest baby start using these words too. But these words
are part of the language, and adults use them all the time. So
parents are giving their kids an inaccurate idea of the language by
not using them. Why do they do this? Because they don’t think it’s
fitting that kids should use the whole language. We like children
to seem innocent.’”

Most adults, likewise, deliberately give kids a misleading view
of the world. One of the most obvious examples is Santa Claus.
We think it’s cute for little kids to believe in Santa Claus. I myself
think it’s cute for little kids to believe in Santa Claus. But one
wonders, do we tell them this stuff for their sake, or for ours?

I’m not arguing for or against this idea here. It is probably
inevitable that parents should want to dress up their kids’ minds
in cute little baby outfits. I’ll probably do it myself. The important
thing for our purposes is that, as a result, a well brought-up teenage
kid’s brain is a more or less complete collection of all our taboos—
and in mint condition, because they’re untainted by experience.
Whatever we think that will later turn out to be ridiculous, it’s
almost certainly inside that head.

How do we get at these ideas! By the following thought ex-
periment. Imagine a kind of latter-day Conrad character who has
worked for a time as a mercenary in Africa, for a time as a doc-
tor in Nepal, for a time as the manager of a nightclub in Miami.
The specifics don’t matter—just someone who has seen a lot. Now
imagine comparing what’s inside this guy’s head with what’s inside
the head of a well-behaved sixteen-year-old girl from the suburbs.
What does he think that would shock her! He knows the world;
she knows, or at least embodies, present taboos. Subtract one
from the other, and the result is what we can’t say.
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Mechanism

I can think of one more way to figure out what we can’t say: to
look at how taboos are created. How do moral fashions arise, and
why are they adopted? If we can understand this mechanism, we
may be able to see it at work in our own time.

Moral fashions don’t seem to be created the way ordinary fash-
ions are. Ordinary fashions seem to arise by accident when every-
one imitates the whim of some influential person. The fashion for
broad-toed shoes in late fifteenth-century Europe began because
Charles VIII of France had six toes on one foot. The fashion for
the name Gary began when the actor Frank Cooper adopted the
name of a tough mill town in Indiana. Moral fashions more often
seem to be created deliberately. When there’s something we can’t
say, it’s often because some group doesn’t want us to.

The prohibition will be strongest when the group is nervous.
The irony of Galileo’ situation was that he got in trouble for re-
peating Copernicus’s ideas. Copernicus himself didn’t. In fact,
Copernicus was a canon of a cathedral, and dedicated his book
to the pope. But by Galileo’s time the church was in the throes
of the Counter-Reformation and was much more worried about
unorthodox ideas.

To launch a taboo, a group has to be poised halfway between
weakness and power, A confident group doesn’t need taboos to
protect it. It’s not considered improper to make disparaging re-
marks about Americans, or the English. And yet a group has to
be powerful enough to enforce a taboo. Coprophiles, as of this
writing, don’t seem to be numerous or energetic enough to have
had their interests promoted to a lifestyle.

I suspect the biggest source of moral taboos will turn out to
be power struggles in which one side barely has the upper hand.
That’s where you’ll find a group powerful enough to enforce ta-
boos, but weak enough to need them.

Most struggles, whatever they’re really about, will be cast as
struggles between competing ideas. The English Reformation was
at bottom a struggle for wealth and power, but it ended up being
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cast as a struggle to preserve the souls of Englishmen from the
corrupting influence of Rome. It’s easier to get people to fight for
an idea. And whichever side wins, their ideas will also be consid-
ered to have triumphed, as if God wanted to signal his agreement
by selecting that side as the victor.

We often like to think of World War II as a triumph of freedom
over totalitarianism. We conveniently forget that the Soviet Union
was also one of the winners.

I’'m not saying that struggles are never about ideas, just that
they will always be made to seem to be about ideas, whether they
are or not. And just as there is nothing so unfashionable as the
last, discarded fashion, there is nothing so wrong as the principles
of the most recently defeated opponent. Representational art is
only now recovering from the approval of both Hitler and Stalin.®

Although fashions in ideas tend to arise from different sources
than fashions in clothing, the mechanism of their adoption seems
much the same. The early adopters will be driven by ambition:
self-consciously cool people who want to distinguish themselves
from the common herd. As the fashion becomes established they’ll
be joined by a second, much larger group, driven by fear.” This
second group adopt the fashion not because they want to stand
out but because they are afraid of standing our.

So if you want to figure out what we can’t say, look at the
machinery of fashion and try to predict what it would make un-
sayable. What groups are powerful but nervous, and what ideas
would they like to suppress! What ideas were tarnished by associa-
tion when they ended up on the losing side of a recent struggle? Ifa
self-consciously cool person wanted to differentiate himself from
preceding fashions (e.g. from his parents), which of their ideas
would he tend to reject! What are conventional-minded people
afraid of saying?

This technique won’t find us all the things we can’t say. I can
think of some that aren’t the result of any recent struggle. Many
of our taboos are rooted deep in the past. But this approach,
combined with the preceding four, will turn up a good number of
unthinkable ideas.
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Why

Some would ask, why would one want to do this? Why deliberately
go poking around among nasty, disreputable ideas: Why look
under rocks?

Idoit, first of all, for the same reason I did look under rocks as
a kid: plain curiosity. And I'm especially curious about anything
that’s forbidden. Let me see and decide for myself.

Second, I do it because I don’t like the idea of being mistaken.
If, like other eras, we believe things that will later seem ridiculous,
I want to know what they are so that I, at least, can avoid believing
them.

Third, I do it because it’s good for the brain. To do good work
you need a brain that can go anywhere. And you especially need
a brain that’ in the habit of going where it’s not supposed to.

Great work tends to grow out of ideas that others have over-
looked, and no idea is so overlooked as one that’s unthinkable.
Natural selection, for example. It’s so simple. Why didn’t anyone
think of it before! Well, thatis all too obvious. Darwin himself was
careful to tiptoe around the implications of his theory. He wanted
to spend his time thinking about biology, not arguing with people
who accused him of being an atheist.

In the sciences, especially, it’s a great advantage to be able to
question assumptions. The m.o. of scientists, or at least of the
good ones, is precisely that: look for places where conventional
wisdom is broken, and then try to pry apart the cracks and see
what’s underneath. That’s where new theories come from.

A good scientist, in other words, does not merely ignore con-
ventional wisdom, but makes a special effort to break it. Scientists
go looking for trouble. This should be the m.o. of any scholar,
but scientists seem much more willing to look under rocks.

Why? It could be that the scientists are simply smarter; most
physicists could, if necessary, make it through a PhD program in
French literature, but few professors of French literature could
make it through a PhD program in physics.” Or it could be be-
cause it’s clearer in the sciences whether theories are true or false,
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and this makes scientists bolder. (Or it could be that, because
it’s clearer in the sciences whether theories are true or false, you
have to be smart to get jobs as a scientist, rather than just a good
politician.)

Whatever the reason, there seems a clear correlation between
intelligence and willingness to consider shocking ideas. This isn’t
just because smart people actively work to find holes in conven-
tional thinking. Conventions also have less hold over them to start
with. You can see that in the way they dress.

It’s not only in the sciences that heresy pays off. Inany compet-
itive field, you can win big by seeing things that others daren’t. And
in every field there are probably heresies few dare utter. Within
the US car industry there is a lot of hand-wringing about declin-
ing market share. Yet the cause is so obvious that any obser-
vant outsider could explain it in a second: they make bad cars.
And they have for so long that by now the US car brands are
antibrands—something you’d buy a car despite, not because of.
Cadillac stopped being the Cadillac of cars in about 1970. And
yet I suspect no one dares say this.” Otherwise these companies
would have tried to fix the problem.

Training yourself to think unthinkable thoughts has advan-
rages beyond the thoughts themselves. It’s like strerching. When
you stretch before running, you put your body into positions much
more extreme than any it will assume during the run. If you can
think things so outside the box that they’d make people’s hair stand
on end, you’ll have no trouble with the small trips outside the box
that people call innovative.

Pensier: Stretti

When you find something you can’t say, what do you do with it:
My advice is, don’t say it. Or at least, pick your battles.

Suppose in the future there is a movement to ban the color
yellow. Proposals to paint anything yellow are denounced as “yel-
lowist,” as is anyone suspected of liking the color. People who like
orange are tolerated but viewed with suspicion. Suppose you re-
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alize there 1s nothing wrong with yellow. If you go around saying
so, you’ll be denounced as a yellowist too, and you’ll find yourself
having a lot of arguments with anti-yellowists. If your aim in life
is to rehabilitate the color yellow, that may be what you want. But
if you’re mostly interested in other questions, being labelled as
a yellowist will just be a distraction. Argue with idiots, and you
become an idiot.

The most important thing is to be able to think what you want,
not to say what you want. And if you feel you have to say everything
you think, it may inhibit you from thinking improper thoughts.
I think it’s better to follow the opposite policy. Draw a sharp
line between your thoughts and your speech. Inside your head,
anythingis allowed. Within my head I make a point of encouraging
the most outrageous thoughts I can imagine. But, as in a secret
society, nothing that happens within the building should be told
to outsiders. The first rule of Fight Club is, you do not talk about
Fight Club.

When Milton was going to visit Italy in the 1630s, Sir Henry
Wootton, who had been ambassador to Venice, told him that his
motto should be “i pensieri stretti ¢ il viso sciolto.” Closed thoughts
and an open face. Smile at everyone, and don’t tell them what
you’re thinking. This was wise advice. Milton was an argumen-
tative fellow, and the Inquisition was a bit restive at that time.
But the difference between Milton’s situation and ours is only a
matter of degree. Every era has its heresies, and if you don’t get
imprisoned for them, you will at least get in enough trouble that
it becomes a complete distraction.

I admit it seems cowardly to keep quiet. When I read about
the harassment to which the Scientologists subject their critics,*
or people branded as anti-Semitic for speaking out against Israeli
human-rights abuses,” or researchers threatened with lawsuits un-
der the DMCA,* part of me wants to say, “All right, you bastards,
bring it on.” The problem is, there are so many things you can’t
say. If you said them all you’d have no time left for your real work.
You'd have to turn into Noam Chomsky.™
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The trouble with keeping your thoughts secret, though, is that
you lose the advantages of discussion. Talking abour an idea leads
to more ideas. So the optimal plan, if you can manage it, is to have
a few trusted friends you can speak openly to. This is not just a
way to develop ideas; it’s also a good rule of thumb for choosing
friends. The people you can say heretical things to without getting
jumped on are also the most interesting to know.

Viso Scioltoé

Perhaps the best policy is to make it plain that you don’t agree
with whatever zealotry is current in your time, but not to be too
specific about what you disagree with. Zealots will try to draw you
out, but you don’t have to answer them. If they try to force you
to treat a question on their terms by asking “are you with us or
against us?” you can always just answer “neither.”

Better still, answer “T haven’tdecided.” That’s what Larry Sum-
mers did when a group tried to put him in this position."” Ex-
plaining himself later, he said “I don’t do litmus tests.” A lot of
the questions people get hot about are actually quite complicated.
There is no prize for getting the answer quickly.

If the anti-yellowists seem to be getting out of hand and you
want to fight back, there are ways to do it without getting your-
self accused of yellowism. Like skirmishers in an ancient army,
you want to avoid directly engaging the main body of the enemy’s
troops. Better to harass them with arrows from a distance.

One way to do this is to ratchet the debate up one level of
abstraction. If you argue against censorship in general, you can
avoid being accused of whatever heresy is contained in the book
or film that someone is trying to censor. You can attack labels
with meta-labels: labels that refer to the use of labels to prevent
discussion. The spread of the term “political correctness” meant
the beginning of the end of political correctness, because it enabled
one to attack the phenomenon as a whole without being accused
of any of the specific heresies it sought to suppress.

46



WHAT YOU CAN’T SAY

Another way to counterattack is with metaphor. Arthur Miller
undermined the House Un-American Activities Committee by
writing a play, The Crucible, about the Salem witch trials. He never
referred directly to the committee and so gave them no way to
reply. Whar could HUAC do, defend the Salem witch trials} And
yet Miller’s metaphor stuck so well that to this day the activities
of the committee are often described as a “witch-hunt.”

Best of all, probably, is humor. Zealots, whatever their cause,
invariably lack a sense of humor. They can’t reply in kind to jokes.
They’re as unhappy on the territory of humor as a mounted knight
on a skating rink. Victorian prudishness, for example, seems to
have been defeated mainly by treating it as a joke. Likewise its
reincarnation as political correctness. “I am glad that I managed
towrite The Crucible,” Arthur Miller wrote, “but looking back I have
often wished I'd had the temperament to do an absurd comedy,
which is what the situation deserved.””

Always Be Questioning

A Dutch friend says I should use Holland as an example of a tol-
erant society. It’s true they have a long tradition of comparative
open-mindedness. For centuries the low countries were the place
to go to say things you couldn’t say anywhere else, and this helped
make the region a center of scholarship and industry (which have
been closely tied for longer than most people realize). Descartes,
though claimed by the French, did much of his thinking in Hol-
land.

And yet, I wonder. The Dutch seem to live their lives up to
their necks in rules and regulations. There’s so much you can’t do
there; is there really nothing you can’t say?

Certainly the fact that they value open-mindedness is no guar-
antee. Who thinks they’re not open-minded? Our hypothetical
prim miss from the suburbs thinks she’s open-minded. Hasnt
she been taught to be! Ask anyone, and they’ll say the same thing:
they’re pretty open-minded, though they draw the line at things
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that are really wrong.” In other words, everything is ok except
things that aren’r.

When people are bad at math, they know it, because they get
the wrong answers on tests. But when people are bad at open-
mindedness, they don’t know it. In fact they tend to think the
opposite. Remember, it’s the nature of fashion to be invisible. It
wouldn’t work otherwise. Fashion doesn’t seem like fashion to
someone in the grip of it. It just seems like the right thing to
do. It’s only by looking from a distance that we see oscillations
in people’s idea of the right thing to do, and can identify them as
fashions.

Time gives us such distance for free. Indeed, the arrival of
new fashions makes old fashions easy to see, because they seem
so ridiculous by contrast. From one end of a pendulum’s swing,
the other end seems especially far away.

To see fashion in your own time, though, requires a conscious
effort. Without time to give you distance, you have to create dis-
tance yourself. Instead of being part of the mob, stand as far away
from it as you can and watch what it’s doing. And pay especially
close attention whenever an idea is being suppressed. Web filters
for children and employees often ban sites containing pornogra-
phy, violence, and hate speech. What counts as pornography and
violence! And what, exactly, is “hate speech?” This sounds like a
phrase out of 1984.

Labels like that are probably the biggest external clue. If a
statement is false, that’s the worst thing you can say about it. You
don’t need to say that it’s heretical. And if it isn’t false, it shouldn’t
be suppressed. So when you see statements being attacked as x-ist
or y-ic (substitute your current values of x and y), whether in 1630
or 2030, that’s a sure sign that something is wrong. When you
hear such labels being used, ask why.

Especially if you hear yourself using them. It’s not just the
mob you need to learn to watch from a distance. You need to be
able to watch your own thoughts from a distance. Thats not a
radical idea, by the way; it’s the main difference between children
and adults. When a child gets angry because he’s tired, he doesn’t
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WHAT YOU CAN’T SAY

know what’s happening. An adult can distance himself enough
from the situation to say “never mind, I'm just tired.” I don’t
see why one couldn’t, by a similar process, learn to recognize and
discount the effects of moral fashions.

You have to take that extra step if you want to think clearly.
But it’s harder, because now you’re working against social cus-
toms instead of with them. Everyone encourages you to grow up
to the point where you can discount your own bad moods. Few
encourage you to continue to the point where you can discount
society’s bad moods.

How can you see the wave, when you’re the water? Always be

questioning. That’s the only defence. What can’t you say? And
why!
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Chapter 4

Good Bad Attitude

To THE POPULAR PRESS, “HACKER” MEANS SOMEONE WHO
breaks into computers. Among programmers it means a good
programmer. But the two meanings are connected. To program-
mers, “hacker” connotes mastery in the most literal sense: some-
one who can make a computer do what he wants—whether the
computer wants to or not.

To add to the confusion, the noun “hack™ also has two senses.
It can be either a compliment or an insult. It’s called a hack when
you do something in an ugly way. But when you do something so
clever that you somehow beat the system, that’s also called a hack.
The word is used more often in the former than the latter sense,
probably because ugly solutions are more common than brilliant
ones.

Believe it or not, the two senses of “hack” are also connected.
Ugly and imaginative solutions have something in common: they
both break the rules. And there is a gradual continuum between
rule breaking that’s merely ugly (using duct tape to attach some-
thing to your bike) and rule breaking that is brilliantly imaginative
(discarding Euclidean space).

Hacking predates computers. When he was working on the
Manhattan Project, Richard Feynman used to amuse himself by
breaking into safes containing secret documents. This tradition
continues today. When we were in grad school, a hacker friend
of mine who spent too much rime around MIT had his own lock
picking kit.* (He now runs a hedge fund, a not unrelated enter-
prise.)

It is sometimes hard to explain to authorities why one would
want to do such things. Another friend of mine once got in trou-
ble with the government for breaking into computers. This had
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