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Preface

The first time I began to wonder about our whole approach to understanding digital communications, I was having sex on Second Life. It was 11 October 2006, and I had my reasons. Second Life, for anyone unfamiliar with it, is the most visually impressive of a new generation of social-networking sites that have grown up all over the net in the last decade. Its new users are invited to create an avatar, or visual persona, and then guide that avatar through three-dimensional landscapes in which they can chat to other avatars and teleport themselves anywhere they care to go. On a single day in Second Life you can buy virtual clothes, fly a virtual plane and even enjoy virtual sexual liaisons within designated areas. I was there to report on the place for the Financial Times, but almost everyone else I met seemed to have an equally valid reason for being there too. Surrounded by palm trees, carefully cultivated beaches and gorgeously dressed virtual women, there were whole armies of us clueless avatars - marketers, writers, publishers, academics, technology geeks and designers - wandering around with strict instructions to sample whatever exotic delights Second Life had to offer. As droves of reporters piled into the place to find out what was  going on, the colourful copy that came back made for bracing reading. It was, in retrospect, the closest I’d ever come to being a foreign correspondent.

The most interesting thing about Second Life, however, wasn’t anything that went on there but the fact that we wanted to spend time there at all, ceaselessly pressing buttons in an effort to engage with strangers on an online network. One reason why our understanding of mobile phones and the internet is such a Disneyland of escapist metaphors - when we are not deemed to be cruising along an information highway we are voyaging into cyberspace, beaming ourselves into the virtual world or storming the electronic frontier - is that the experience of using a mouse to manoeuvre a cursor across a computer screen, or of jousting with the buttons on a mobile phone to reply to a text, seems so utterly dull. This is a shame, because the real story of how our new communications equipment came into being is more diverting and more revealing than any of the metaphors cooked up by technology gurus. The apparently humdrum act of moving a cursor across a computer screen, for example, can be traced to the efforts of a mathematician called Norbert Wiener to build a more responsive anti-aircraft gun with which to shoot down German bombers during the Second World War. Since the enemy pilot was continuously zigzagging around to avoid anti-aircraft fire and the anti-aircraft gunner was constantly having to adjust his aim to keep up, Wiener concluded that the best way to think about it was to understand that we humans were slowly becoming messengers on a continuous information loop, agile and highly responsive to whatever new information crossed our path. If we are to understand what our new digital gizmos have made of us, and the intensity of our involvement in them,  we could do worse than imagine ourselves as that anti-aircraft gunner, constantly adjusting our aim in response to a stream of messages about the direction of the enemy pilot - or as that pilot, sitting in a cockpit amid a mass of flickering lights, manoeuvring in response to a continuous loop of information about the gunfire chasing us from the ground.

The idea of ourselves as messengers navigating an endless loop of information is called cybernetics, and this book is the unauthorised biography of that idea. It is a story that is nearly seventy years old, and telling it will take us from bombing raids during the Second World War all the way through to the war in Iraq and the 2006 Israeli invasion of South Lebanon. Passed through the hands of three influential disciples - Norbert Wiener, Stewart Brand and Marshall McLuhan - cybernetics has inspired not only the development of our new communications equipment but a distinctive approach to life, the universe and everything. From its military origins, it was given a new lease of life and an enormous fillip when its ethos was borrowed by counter-cultural agitators amid the air of global rebellion in 1968. It infiltrated the hippie communes that sprung up around San Francisco in the wake of that rebellion and, when many of those same hippies went on to become prime movers in the development of the computer industry and the internet, it duly became the poster boy for that industry as it helped to transform the economy in the eighties and nineties. As computer networks found their way everywhere and began to acquire a warm metaphysical glow, it was cybernetics and its successor discipline, network theory, which persuaded many thinkers that we humans could be treated as information processors on a giant social network. Not only that but, as we grew up hitched to computer games, mobile phones  and the internet and got used to wandering around on their electronic information loop, cybernetics welded itself to our very sense of perspective. A distinctively cybernetic aesthetic has burrowed its way into the stories we watch on TV and in the cinema, and a cybernetic sensibility is also finding an echo in everything from alternative theatre to football to the organisation of the mainstream media. In the early years of this century, many fanciful ideas about human nature cooked up by cybernetic and network theorists became somewhat self-fulfilling when we strapped ourselves into online social networks and began to pass information between us as human nodes on those networks.

 



The story of cybernetics is important not for its own sake, but because the architecture of our digitally connected world was built on its foundations. The electronic information loop that its prophets imagined would tie us all together has, to a large extent, now been built. Starting from the beginning and working its way up, this book excavates the ideas of cybernetics in the hope that they can shed some light on what it does to us to spend time on that information loop. It is a tale about how technology is shaped by ideas, and then how our experience of that technology, together with our understanding of those ideas, goes on to shape the world we live in. In some ways our story is an heroic one. Cybernetics, after all, owes its origins to an audacious attempt to beat back enemy aeroplanes intent on bombing a civilian population. To its cheerleaders, its progress has been an epic march towards a global electronic village in which, for the first time in human history, each of us would be capable of communicating with each other directly and as equals.

It hasn’t, however, quite turned out like that. En route to its futuristic electronic village, this book argues, cybernetics dropped us off in Cyburbia. Cyburbia is the place we go when we spend too much time hooked up to other people via a continuous loop of electronic information. The contours of this place can be traced directly to the architectural plans laid out long ago by the gurus of cybernetics. The time that we spend with electronic information is not making us stupid, coarse or illiterate, and what follows is not just another colourful journey into the fantasies we construct for ourselves in our virtual lives, nor an exposé of the terrible things that go on under the cover of the internet. Rather, it is about our attachment to electronic information itself, and what it is doing to us back in the real world. When Marshall McLuhan argued that the medium is the message nearly half a century ago, he meant that the content of a medium is often less important than the difference it makes in us just to have it around. It was a good point, but McLuhan didn’t live long enough to see his aphorism twisted around. The world we now inhabit is one in which messages are rapidly becoming the medium: electronic messages sent back and forth between us at breakneck speed on a never-ending electronic information loop. More than just a place, Cyburbia is the state of limbo induced by living in thrall to this information loop - a state whose repercussions, as we will see, take us far beyond our fantasy second lives and well into the first.




Introduction

Imagine that a man is sitting alone at a table in a thinly furnished room. We don’t need to know this man’s name or what he looks like, but let’s call him Mr Black. What we do know is that Mr Black has been here for quite some time, sitting limply in front of a typewriter and trying to write a report that desperately needs to be written. Things, however, are not going to plan. After several months of sitting, day after day, in front of this typewriter Mr Black has very little to show for his efforts. He is, however, a determined man. In search of some inspiration he decides to move both his desk and the typewriter on it nearer to the window.

Not that there is very much to look at. Mr Black’s window opens out on to a terrace of identical three-storey houses. From where he is sitting, rows and rows of them stretch out in both directions, a grid of rooms and windows that goes on as far as the eye can see. It is not much of a view, but he is grateful for it anyway. If he is honest with himself, it makes him feel less alone. Sitting at his desk after dinner one evening, however, Mr Black happens to notice a light on in one of the rooms just opposite, and what seems to be a woman sitting at a desk  by her window. At first Mr Black is only curious (is this another writer with something pressing to say?) and then he begins to think that something about the woman’s face looks familiar (is she an acquaintance? Has he seen her around?) and so, little by little, Mr Black begins to take an interest in the movements of his opposite number.

Mr Black’s interest in his anonymous prey across the street is all the more curious because she does not seem to do very much. She walks around the room a little and makes herself cups of something, but for the most part she just sits at her table staring at a typewriter not dissimilar to his own. With few distractions, however, Mr Black is happy to take this phantom writer - think of her as Miss White - for a metronome, a regular movement whose rhythm he can write to in the absence of anything else. He is at a loss to decipher any rhyme or reason in Miss White’s actions, but there is something tantalising about having such a close connection to someone who doesn’t know that they are being watched. Slowly, but with the galvanising force of a chemical addiction, Mr Black becomes obsessed by Miss White. At great length and in great detail he begins to wonder who his opposite number is and what she does when she is not working at her desk. Lonely and a little bored, watching Miss White helps keep him awake and alert because now he has something to look out for. After all, who knows what might happen next?

Except that nothing happens next. Day after day Miss White simply stares at her typewriter, paces up and down the room and then sits back down at her typewriter to assume the writing position. It is at this point that Mr Black begins to notice that Miss White seems to be staring in his direction. Mr Black can’t be sure - she is across the road, after all, and  concealed behind a pane of glass - but it seems to him that Miss White might be becoming as interested in him as he is in her. For one thing, she starts wearing more suggestive clothing - short skirts, tight-fitting T-shirts, that kind of thing - and walking around the room with more grace and more deliberation. One afternoon, which Mr Black has not forgotten readily, she spent the whole afternoon writing in what seemed to be no more than a bra and knickers. For his part, Mr Black begins to take more care in his appearance: he shaves more regularly and gets into the habit of checking how he looks in the bathroom mirror before he sits at his desk. It’s difficult to tell, but before long it seems to him that Miss White might be smiling in his direction, and so he starts smiling back. Not only that, but she begins turning the lamp on her desk on and off repeatedly, sometimes in rapid succession, and Mr Black convinces himself that she is trying to tell him something.

But what can she be trying to tell him, exactly? Mr Black begins flickering his lamp on and off in immediate response to her flickers. For a time Miss White seems to reciprocate, alternately switching her lamp on and off as soon as Mr Black has done so, but all of a sudden she stops. Blaming himself for failing to make his message understood, Mr Black begins to switch his lamp on and off again to attract the attention of Miss White, but to no avail. Miss White is still there, but she seems to have lost all interest in what Mr Black is trying to say. Then Mr Black resorts to subterfuge. He is a little ashamed of himself for doing it - it is so very unlike him, he thinks - but for the best part of a week he turns his light off all day and all evening and hunkers down out of sight so he can appear invisible to Miss White and continue to stare at her without  being noticed. It makes little difference. Miss White is still flouncing around in her flat as if she is still being watched, but there is no longer any reason for her to believe that she has Mr Black as a spectator. It is only then that Mr Black notices a flicker coming from a room several houses down the street, and then another flicker coming from a different floor in the same house, and then what seems like the shadow of a flicker coming from several houses along on his own side of the street. At this juncture it dawns on Mr Black that either he is not the only party to this exchange, or - and this prospect strikes him as even more sinister - his eccentric flirtation with Miss White is not the only one taking place between those who live on this street.

After a long time standing at the window weighing up these alternative explanations, Mr Black decides that the answer probably lies somewhere between the two. He is outraged, but his anger burns out quickly. The fact is, he has begun to enjoy being a witness to the daily routine of Miss White, even if he is not the only one enjoying the view. More importantly, Mr Black has now noticed another person to be interested in, a Mrs Pink who keeps scowling in his direction and seems to be cross with him. Maybe she is a friend of Miss White, Mr Black thinks in a moment of paranoia. Then there is Mr Grey, who is also writing at a desk, one floor down from Miss White, and who begins holding up handwritten notes for Mr Black to see. He is, Mr Black thinks, trying to tell him something about Miss White.

Mr Black is still fascinated by Miss White, but now there are Mrs Pink and Mr Grey to think about too. And there will be others; friends of Mr Grey, for example, whom Mr Grey will be happy to point him in the direction of. Mr Black’s little  adventure with Miss White seems to have acquired its own momentum because before very long what he took for a mundane suburban street is now a mass of flickering lights and people sitting at windows. Mr Black doesn’t like to think about it, but the project he set himself and which once seemed so important has now been completely forgotten. Now he has something else to think about, something at least as demanding as his work. But just how else is he to keep in touch with all these new friends?

 



Let’s forget about Mr Black and Miss White for the time being. They are important not for what they do but because of the relationship between them and how they try to communicate with each other. Alone in their respective rooms with only a window to look out on the world, they make for an exact architectural replica of a place most of us have already been but can’t quite put our finger on. Owing to the peculiar way in which they have got to know one other, Mr Black and Miss White’s relationship is exactly analogous to that of the relationship between two nodes on a computer network. What happens to them is exactly what happens to human beings when their relationships are translated into the form of electronic information and funnelled along copper wires and wireless channels. To a great extent, Mr Black and Miss White are what we have all become.

But outside of the strange catalogue of circumstances that led Mr Black and Miss White into such a merry dalliance, why should a human relationship ever turn out like this? Despite what some people would have you believe, humans do not naturally behave as if we lived our lives on a computer network. For the last thirty years some thinkers and technology  enthusiasts have been working to extend an awkward metaphor borrowed from computers into human relationships. Much of what they said was tendentious and unhelpful; a good portion of it was plain wrong. Over the course of the last decade, however, as both the technology and our behaviour caught up, their theories finally made something of a quantum leap from clumsy metaphor to reality. They did so because, no longer content with staring at garish websites on a computer and sending the odd e-mail to our friends, millions of us took to spending great tracts of our time hooked up to a vast online information loop - mainly on sites like eBay, Google, Facebook, Second Life and YouTube - populated and governed by ordinary people like ourselves. In doing so we volunteered ourselves to act as human nodes ferrying information back and forth on a vast electronic information loop - and, at least for the time we spent there, we would find ourselves behaving as such.

I call this place Cyburbia. Cyburbia is the place we go to when we hitch ourselves to electronic information for long periods of time, and online social networks are only its most visible manifestation. But why Cyburbia? One of the most important developments of the late nineteenth and early twentieth centuries saw the slow but steady exodus of the population from cities to suburbs, that peculiar no man’s land located outside of town but within its general orbit. Helping all this along were amazing new transportation technologies- the train, and then the car - which enabled people to connect up their lives and their jobs in the city with their new homes in suburbia. Suburbia began life in the minds of planners, engineers and architects, but the momentum of its growth took its cue from the spontaneous decisions of city-dwellers to  up sticks and relocate there in search of a better quality of life. They escaped to suburbia because they wanted to spread their wings, to enjoy untrammelled space and a greater sense of community outside the confines of the city limits. Despite many of the criticisms levelled against it, suburbia is where most of us now live.

This book is not about suburbia or how it has developed in the last hundred years. Places are what we make of them, but they are also determined to some extent by ideas we have about them, and the distinctive planning and architectural decisions that flow from those ideas. Just as the train and the car gave rise to the suburbs in the twentieth century, what follows will argue that a new kind of technology - the communications gadgetry of mobile phones and the internet - has precipitated a mass electronic migration to Cyburbia at the beginning of the twenty-first. Just like suburbia, however, it took a spontaneous flight of real people to make those plans a reality. For much of its early life, suburbia was characterised as a place full of secrets and intrigue, punctuated by fitful attempts among strangers to get to know one another. Not much used to happen there; at least not a great deal appeared to be going on. Beneath the surface and under cover, however, it was a different story - one of scandalous gossip, illicit encounters and the endless twitching of curtains. So it is in Cyburbia.

 



This is all very well, but however can it help us understand the peculiar case of Mr Black and Miss White? Sitting in their respective rooms with only a window for company, they become distracted by each other and begin a kind of communication. In the terminology favoured by technology enthusiasts, Mr Black and Miss White are not only peering at  each other: they are also peers for each other. What that means is that both get to ferry messages back and forth via their respective windows without any need for an intermediary or chaperone. What develops between them is known as ‘peer-to-peer’ communication - between equals on an entirely level playing field.

There is something else that strikes the casual observer about this communication between Mr Black and Miss White. With no chaperone to chivvy their relationship along and pass messages between them, the momentum of their relationship grows entirely spontaneously and at their own initiative. Each stokes the curiosity and intrigue of the other, which ensures that both of them continue to come back to the window for more. There is one final sense in which Mr Black and Miss White are peers for each other, too. Since they have not been put in touch with each other by any matchmaker, each enjoys a degree of anonymity. At any point, either of them could get up out of their chair, slam the door shut behind them and forget about anything that may or may not have gone on between them. With their real identities carefully concealed, both Mr Black and Miss White are free to make up their identity and appearance as they go along. As anonymous peers, both know instinctively that their appearance from their respective windows is the most important thing they should attend to. It is, after all, the first and perhaps only thing that their peers will see.

Why does all this matter? In the same way that Mr Black and Miss White serve each other as peers on a primitive network, Cyburbia is a place in which communication has been ironed out into something perfectly flat and non-hierarchical. Since information is now passed back and forth between peers  there, every kind of authority is levelled or demolished. Just like the relationship between Mr Black and Miss White, the kind of equality forged among peers in Cyburbia is usually rooted in their anonymity. Many people go there, in fact, because they find this anonymity liberating, or because they want to spend time in a place that allows them to define themselves rather than be defined by others. There is something else distinctive about the peer-to-peer architecture that has sprouted in Cyburbia: since there is no central messenger or administrator and everyone who is plugged into Cyburbia at any given moment is responsible for passing information through the system, this is a network that runs not only on electricity and computing power but on human activity. One consequence of that, as we shall see, is that its residents need to remain frenetically active participants in order to keep their homes in the place alive.

 



Why does Mr Black become obsessed with Miss White, a woman he doesn’t know and whom he is not even sure knows that he exists? The short answer is that, having opened up a dialogue based on the implicit exchange of messages, he has got it into his head that he needs to keep that dialogue alive. In the strange relationship that develops between Mr Black and Miss White, messages between them can only circulate within the space between the two windows by which they sit. One way of putting it is to say that the space between those two windows has become the information loop, something closed off from the rest of the outside world and the only way in which signals or messages between the pair can circulate. Having entered into that information loop, Mr Black becomes obsessed with closing it and awaiting the next message.

The messages that Mr Black is so keen to send back into that information loop are called feedback. When we think about feedback today we are reminded of all those forms we are asked to fill in when we sample products or services. The idea, however, started out with a more specific meaning, which comes from the engineering of electrical systems. Feedback is simply information that is fed back into any system in instantaneous response to information that comes out of it, and an information feedback loop is the arrangement which makes that possible. The idea of feedback helps explain the almost gravitational pull that grips people and pulls them back, again and again, into Cyburbia - and why they begin to feel twitchy when they haven’t logged in. In the same way in which Mr Black is drawn to the window to reciprocate previous signals or messages sent to Miss White and requite her apparent interest in him, the compulsive urge to return to Cyburbia arises as a result of a pressing desire, having sent a signal there, to return to close the circle of our previous engagement with the system and return feedback. It is important that we do, because information feedback loops are the glue that holds much of life in Cyburbia together. People who buy or sell items on the internet auction site eBay, for example, are encouraged to complete a form giving feedback on everyone with whom they do business. The idea is to sow feedback loops - to introduce an element of reciprocity into the system and thereby help stabilise its operation.

Sometimes it works; just as often it fails. The idea of feedback will help explain why communication in Cyburbia so often breaks down into rancour and confusion. If a continuous cycle of messaging and feedback is so important in maintaining a system of communication, then the breakdown of that  cycle - as Mr Black discovers - can often make us tetchier and more abrupt in the messages that we send. At worst, it can lead to a self-perpetuating spiral of misunderstanding, anger and abuse.

 



Think one last time about the relationship that develops between Mr Black and Miss White. The two might well be very interesting to those who know them, but thus far they know next to nothing about one another. Neither is there anything in the way their relationship has evolved to suggest that they will get to know each other any time soon. All this is immaterial because, as nodes on a network, their personal characteristics are left behind. What matters to the network is only that they have forged a tie or connection with each another, and that they can use that tie to zip messages back and forth between them.

The tie established between Mr Black and Miss White is certainly weak, and it does not seem to have done them many favours so far. Worse than that, the puzzling mode of communication that has grown up between them has actively hampered their attempts to communicate with one another. That, however, is only one way of looking at things. The tie between Mr Black and Miss White is weak, but through his encounter with Miss White, Mr Black has also become acquainted with Mrs Pink and Mr Grey, both of whom will prove to be valuable sources of gossip not only about Miss White but about other people on the street as well. Add up all those myriad ties between Mr Black, Miss White, Mrs Pink and Mr Grey and we arrive at an explosive array of connections, which the network can use to push information around the place at lightning speed. It is not the individual  ties or connections, in other words, that are fortified by all this frenetic activity between the residents of our street. They stay as weak as they were, while the network grows ever stronger. Mr Black has slowly become more immersed in the game of flickering lights with Miss White and the others than the report that he initially set himself to write. But if Mr Black were telling the truth, it is not that he is in thrall to Miss White, Mr Grey and all the others as individuals. It is the communication and the chatter itself that has become his passion, even as it has escalated from a titillating distraction into an all-consuming game of strategy.

The fate that has befallen Mr Black is not so different from what happens to all of us when we spend too much time in thrall to an information loop in Cyburbia. Plugged into Cyburbia, we combine face-to-face interactions and friendships with loose ties to an electronic diaspora throughout the world. These are people who we don’t usually know, but whose trace in the electronic ether is only a degree of separation away from our own. In Cyburbia these are our weak electronic connections, and they diffuse information around the globe more much rapidly than stronger, face-to-face relationships would have done in the past. But what kind of information do they diffuse? The same kind of malicious rumour that would have been smothered by stronger relationships flows more easily through a network of weak ones. The links between us in Cyburbia are certainly weak but, as we will see later, they are made no stronger by the plethora of different connections forged there. Quite the opposite. What becomes more powerful is not us but Cyburbia itself; it draws its strength from the weakness of those myriad ties and then, emboldened by all the information rushing through it, goes  on to use it in sometimes amazing and sometimes perverse ways. This is all very well for the continued growth and development of Cyburbia, but meanwhile the ties that bind us to each other and to it begin to chafe. The danger is that, bound together in a network of loose electronic connections and drawn slavishly to Cyburbia for our inspiration, we end up in something not unlike an electronic chain gang.

Let’s leave Mr Black and Miss White where they are, staring mutely at each other from just across the street. To understand why anyone ever thought the development of this place called Cyburbia might be a good idea we need to excavate and dust off the ideas from which it was built.




1

The Loop

What does it mean to be in the loop? In the summer of 2004 researchers from the technology company Yahoo! gave twenty-eight Americans notebooks and asked them to spend two weeks without access to the internet or other communications gizmos, and to record their thoughts and movements in a diary. When those diaries were handed in the results made for intriguing reading. So much had the study participants begun to rely on the internet that many had forgotten that resources such as the phone book, newspapers and telephone-based customer service were even available. Many of them complained about the inconvenience of having to look up numbers in the phone book, or of dealing with paper documents such as airline tickets. Without Google to see them through dull afternoons in the office, many were at a loss as to know what to do with their time. Three out of four said they spent more time talking on the phone, watching TV or movies and reading newspapers. Some reported visiting their neighbours more, others that they  spent more time exercising. So eager was one man to get his old online life back that he told researchers ‘I’m even looking forward to seeing spam.’

Much more keenly felt than the loss of the internet as a means of looking up information, however, was the feeling among the subjects of the study that they had been shut out of a communications loop. ‘I haven’t talked to people I usually talk to and have been tempted to go on instant messenger because I feel out of the loop,’ complained one study participant, Kristin S. ‘I’m starting to miss e-mailing my friends - I feel out of the loop,’ said Penny C. One chatroom discussion on the study quickly descended into something like Alcoholics Anonymous, as heavy users of the web queued up to confess their hopeless dependence on electronic communication. ‘Hi, my name is Spak,’ announced one, ‘and I’m an internet addict . . . I usually only experience withdrawal when I’m in a place where I can usually get internet access but for some reason can’t at the moment (i.e., the power goes out at home or the network goes down at work). I have literally started shaking because I couldn’t check my e-mail at work. Sad.’ Another chatroom user, calling himself John McKenna, was quick to chip in. ‘After reading this article I found how true it was to my own life. I can’t remember the last time I ever said “Hi” to one of my physical neighbours, let alone a conversation. Some people can spend their whole night tapping away on the keyboard. I myself have done this on several occasions. I do not watch television any more. I sit right down in the computer chair and start typing in web addresses. I like the fact that I can go anywhere while surfing the web, unlike television where there are set programs.’

John McKenna and Spak were right about their dependence on communications gizmos; it’s just that they were a little misinformed about the underlying causes. Whatever guilt-ridden users of the internet might think, it makes little sense to think of them as addicted in the way that people become chemically dependent on heroin or nicotine. A better comparison is with the time that people spend watching television. Many of us still watch a lot of TV, but few would argue that it is addictive in any meaningful sense. What it does for the most part, however, is to supply its audience with visual stories of different kinds, and we continue to watch it because we want to piece those stories together into something with a beginning, a middle and an end.

The time that we spend chattering with other humans on the web or via our mobile phones, however, is something else entirely. In this new medium we may still be searching out stories (we will get to that later) but what we get are other people. Why, then, do we continue to go back for more? Somehow we must have developed a pressing need for regular electronic communication with other people. Just as Kristen and Penny said, more than anything we need to stay in the loop. For at least thirty years the idea of being in the loop has meant no more than being in the know, privy to information known only to those in a hallowed inner circle; to be cut out of the loop, by contrast, is to be distanced from your colleagues and excluded from a circle of power. The general notion of being in the loop, however, is even older than that. To properly understand what it means we need to reach far beyond mobiles and the internet, much further back in the twentieth century and into the middle of a world war.

[image: 001]

In 1940, shortly after its fighter planes had been repelled by the Royal Air Force, the Luftwaffe unleashed an onslaught of punishing bombing raids on London, the ferocity of which stunned the entire world. The first raids came in the afternoon of 7 September and were concentrated in London’s densely populated East End. About three hundred bombers attacked the city for over an hour and a half, and hundreds of fires lit up the sky. The night bombing that followed lasted for eight hours, shaking the city to its foundations with the deafening noise of hundreds upon hundreds of exploding bombs. Faced with this new and seemingly unstoppable kind of slaughter delivered from the air, the citizens of London began a mass exodus into the countryside.

To British army scientists, the situation looked grave. The problem was that military aircraft had become so fast and so flexible since the First World War - the most advanced German bombers flew over their targets at speeds above three thousand miles per hour, and at altitudes as high as thirty thousand feet - that anti-aircraft gunners on the ground had their work cut out to catch them. Worse, the pilots of these mighty new aerial bombers had become expert in taking evasive action, constantly veering off onto a new trajectory to outwit the efforts of the gunners below. There were about ten men in the average British anti-aircraft artillery unit. A spotter was charged with spying the plane through binoculars and keeping it in view, and then relaying its position to the unit’s mathematicians who would calculate the plane’s projected location and pass those coordinates to the gunners; in turn, the gunners would rotate their heavy turrets into position using hand cranks and fire a volley of shells in the general direction of where the plane was thought to be headed. The task was one  of prediction: of estimating the future position of a fast-moving aircraft based on its past and changing position, of calculating the range and targeting factors and finally of firing the anti-aircraft gun with enough precision to blow the bomber out of the sky. The process was listless and cumbersome in the extreme, and usually succeeded only in missing its target and wasting a valuable shell.

Thousands of miles away from London, news of the success of the bombing raids and their civilian casualties pricked the conscience of a mathematician called Norbert Wiener. Wiener was the son of an eccentric Jewish schoolteacher who had emigrated from Poland to America and had settled in Kansas to start his own alternative vegetarian community. A prodigy and a polymath, Wiener had been awarded his doctorate at Harvard at the age of eighteen and by the thirties had settled down to mathematical work at the prestigious Massachusetts Institute of Technology (MIT) and even began tinkering with plans to build a primitive ‘electrical network system’ - an early computer. All the while he longed to play a more active role in the unfolding calamity that he was certain was about to engulf Europe. So profoundly did the persecution of European Jewry affect Wiener that he sought help from a psychoanalyst to resolve his emotions. Nor was he shy of subterfuge: even before the outbreak of war he was privately floating the idea that he and other scientists should send letters detailing fictional conspiracies to zealous pro-Nazi scientists so as to confuse the Nazis and perhaps even put some of their best scientists behind bars. With the actual outbreak of war, however, everything changed. Soon after hostilities began a group of British technical experts and military officials went to America with their secret plans for a high-resolution radar device that  improved upon America’s existing technology for finding planes in the air. The Brits offered their know-how to the Americans in return for advice on something more pressing - how to improve their unwieldy anti-aircraft systems. The problem, as the Brits well knew, was not only one of calculating where the planes would be in the sky, but of building an electrical contraption to bring those ever-changing predictions back to the anti-aircraft gunner as soon as they were arrived at.

Norbert Wiener, who had begged his superiors for some years to put his considerable brain at the service of the war effort against the Nazis, had found his project. Motivated by the chance to add something real to the battle against European Fascism, Wiener shelved his attempts at building a primitive computer and applied himself immediately to the task. Together with Julian Bigelow, a promising young engineer at MIT, he set to work on the anti-aircraft fire problem using only a blackboard on which to scribble his calculations. Japan’s sneak attack on Pearl Harbor in December 1941, which brought America into the war, only added urgency to the project. By the summer of 1942 the pair had produced a prototype flight path predictor machine, which was far more accurate than anything that had gone before. Even with accurate information, however, the problem was how to get the gunner to adjust his aim accordingly - to connect that predictor back to the battery of anti-aircraft guns and to modify the operation of all this heavy machinery in response to a continuous loop of information about both the zigzagging flight path of the plane and the system’s performance.

In search of a device that could automatically translate predictions about the flight paths of bombers into action on the part of the anti-aircraft gunner, Wiener and Bigelow travelled  from Boston to airbases in Virginia and North Carolina. They spent hours patiently watching aircraft in flight and the movements of gunners who manned anti-aircraft units on the ground. Observing the workings of not only the steering mechanism of anti-aircraft guns but of the gunners themselves, the philosopher in Wiener began to become a little obsessed by the implications of what he was up to. This idea of feeding a continuous stream of information about the flight path of the plane as well as the anti-aircraft gun’s performance back into the targeting apparatus, it struck him, could best be thought about in terms borrowed from engineering and electrical circuitry. The streams of information that were being fed back to the gunner to improve his performance, after all, looked very much like feedback loops in an engineering system. For Wiener, the immediate advantage of seeing the movement of the anti-aircraft gunner and the firing system in mechanical or engineering terms was that he could go on to model the operation of the firing mechanism using mathematical formulae. However, as a mathematician and philosopher rather than an engineer the idea was, for him, freighted with much broader implications about the relationship between man and electrical machine. The gunner, his firing system and the anti-aircraft flight path predictor machine, Wiener began to believe, could all be seen as embedded in the same system of continuous feedback, one in which information about the system’s output - its firing performance - along with information about the flight path of the plane was continually being processed and fed back into the system to improve its aim. But that wasn’t all. Just like the gunner, the enemy pilot depended on a continuous loop of information about both his own direction and the direction taken by the anti-aircraft fire. Looked at  from the outside, it was as if gunner, pilot and their respective machines had all been fused via an information loop into a new kind of self-regulating system akin to a thermostat, a thing of almost natural beauty that constantly righted its errors through feedback from its environment. This new information loop between man and machine was becoming so fluid and harmonious that Wiener began to imagine it as entirely self-steering and automatic.

 



The prototype electrical anti-aircraft predictor machine that Wiener eventually produced made use of feedback loops to improve the system’s performance. Just as Wiener suggested, the contraption worked by thinking of the anti-aircraft gunner and the enemy pilot as adversaries bound together in a single information loop or system, and then used electrical circuits to feed back to the gunner a continuous loop of information about the attempts of the pilot to move out of the gunner’s line of fire. When the prototype was demonstrated for military commanders, it impressed them greatly. As Wiener candidly admitted, however, the improvements which would be necessary to convert his prototype into a working model would require more time and resources than could in all conscience be diverted from the war effort, and so the system was held in abeyance while the war progressed. It would take another decade for the American military to build and deploy their first anti-aircraft missile system based on Wiener’s cybernetic principles but it eventually proved a success. Seventy years later the principles of cybernetics are still a valuable inspiration to military weapons manufacturers everywhere.

By the time his machine was fully built, Norbert Wiener had moved on. He was still a committed anti-Fascist, but he  had grown suspicious of the power of the American military-industrial establishment to influence the control and direction of scientific work. As early as 1944, Wiener had made so many enemies within the National Defense Research Committee (NDRC) that he was in effect sacked from military projects. Wiener’s gloom intensified as he witnessed the fruits of his cybernetic research being used for more and more destructive military purposes, and he convinced himself that human society was spiralling out of control and heading towards inevitable apocalypse. He never worked for the military again, and gradually became a staunch critic of the militarisation of modern societies and the emerging Cold War. The use of atomic bombs in Hiroshima and Nagasaki in 1945 so disturbed him that he even wrote a letter tendering his resignation from MIT.

Wiener never got around to sending that letter. Instead, he seems to have decided that the only way to slow society’s hurtle towards self-destruction was by harnessing the idea of the continuous information loop of instruction and feedback which was, he felt, the only worthwhile legacy from his years of research on behalf of the military. Furthering his analogy between self-steering engineering devices and human action, Wiener began to see feedback loops everywhere. The picking up of a pencil, for example, was a process in which information from the eyes was processed by the nervous system to control the hand. The driver of a car, likewise, could be seen to be steering his car away from possible collisions, continually looking out for obstacles and passing a continuous stream of information back into the physical motion of turning the steering wheel, all the time monitoring the consequences of his actions and feeding that information back too. As early as  1942, and after discussions with a physiologist friend, Arturo Rosenblueth, Wiener had adapted the Greek word kybernetes, which means ‘helmsman’ or ‘pilot’, to explain all this. The new science of cybernetics would deal only in messages and their transmission; it would, Wiener announced, be ‘the study of messages as a means of controlling machinery and society’. It would no longer be limited to engineering systems and could equally be applied to messages sent by people, electric motors, pieces of machinery or the brand new electrical computing machines that scientists were then in a race to build.

Wiener could not claim to be the only one to have noticed the new importance of both messages and the systems for sending them. Even before war had broken out, scientists on both sides of the Atlantic had increasingly come under the control of government, whose officials offered huge amounts of money for projects that might conceivably be of military use. As social scientists and linguists were mobilised and encouraged to rub along with scientists and engineers, the result was a ferment of interdisciplinary activity. The technology to which academics now had access suggested to many among them that there might be hitherto unacknowledged similarities between machines and organisms, particularly between high technology, growing computerisation and the human central nervous system. John von Neumann, for example, the American mathematician and polymath who went on to invent game theory, had been working hard to build the world’s first general purpose computer; like Wiener, his experiences had convinced him that parallels might be drawn between the brain and a computer, and the prospect that logical theories might emerge from computerisation which could help to explain the workings of both. So proud was Wiener of his theory of cybernetics  that he wrote to von Neumann to suggest that they jointly convene a small group of scientists to talk about questions of common interest. Von Neumann enthusiastically agreed, and the first meeting of the Cybernetics Group took place in March 1946 at a hotel in New York. Twenty-one of America’s top scientists, including Wiener and von Neumann, sat around a table and talked for two days about the changing relationship between man and technology that seemed to have emerged from the fruits of their wartime research.
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