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Pulse is not about dance music, not about heart rates—and not about electromagnetic fields.

What it does describe is a sea change in human affairs, a vast and fundamental shift that is

about to transform every aspect of our lives. Written in lively prose for lay readers, Pulse shows

how ideas that have shaped Western science, industry, and culture for centuries are being

displaced by the rapid and dramatic rise of a "new biology"—by human systems and machines

that work like living things.In Pulse, Robert Frenay details the coming world of• emotional

computers• ships that swim like fish• hard, soft, and wet artificial life• money that mimics the

energy flows in nature• evolution at warp speedAnd these are not blue-sky dreams. By using

hundreds of vivid and concrete examples of cutting-edge work, Frenay showcases the brilliant

innovations and often colorful personalities now giving birth to a radical new future. Along the

way, he also offers thoughtful conclusions on the promises—and dangers—of our

transformation to the next great phase of "human cultural evolution."
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introductionMany will see this book as a visitor’s guide to a brave new world of cutting-edge

advances and gee-whiz technologies. So I should probably point out that there are no new

ideas in the chapters that follow. True, the extraordinary developments outlined here will be

mostly unknown to the casual reader, but the ideas that inform them are nearly four billion

years old. What we are witnessing, and what this book charts, is a profound shift in the

underlying concepts that shape virtually all human endeavors, or at least those in the

industrialized world. As new insights into the workings of biology spawn fundamental redesigns

of other fields, we can now watch the twin arcs of human culture and technology as they move

to conform ever more closely to the underlying profile of living processes.This is, at the same

time, a big step past those reliable old machine age notions that have guided much of the

world for centuries. And with that will come changes in the way we live. Many of them are going

to be exciting and beneficial; some will be problematic, even dangerous. Either way, there is no

question that they are well along. Because biological concepts are transforming so many

different and seemingly unconnected fields at once, I believe those transformations are

significant, evidence of a larger sea change.What will be described here as the “new biology”

draws from recent discoveries in biology to create machines and other systems that mimic the

dynamics of life. Referred to technically by words like “bio-mimetics,” “ecomimetics,” and



“bionics,” those efforts have spawned an ever-growing list of dazzling innovations that even

now are moving out of the labs and into our daily lives. I should add that adopting lessons from

nature is nothing new. The machine age itself was an early attempt to do just that.

Unfortunately, it stopped short in its understanding of nature, basing our industry and

eventually much of our culture today on concepts from the physics of the seventeenth and

eighteenth centuries. Still, time has shown that getting things even half right was a powerful

advance. After some three centuries we see the fruits of its success all around us. The problem

is that evidence of its shortcomings is also on the rise. And that problem remains unsolved

because the machine age approach—the underlying philosophy—now guiding efforts to

correct it is actually its cause. There are good reasons for how this situation came about, the

main one being the lack of any broad, viable alternative. But things are set to change. The new

biology is that alternative, a more effective and realistic basis for the conventional wisdom that

guides our decisions in every area of life.This book might be called a current history. After the

centuries-long run of machine age outlooks and practices, it describes a brief period of roughly

a decade in which a new idea of the world has snapped into focus. The start of that

accelerated period of change can be marked approximately by the 1994 founding of the World

Wide Web Consortium, also known as W3C, a standards-setting body established by the

Web’s inventor, Tim Berners-Lee. That action formalized the connecting of business, science,

politics, art, design, philosophy, and a growing base of curious home users through the

Internet. At the time there were only a few hundred thousand computers involved, but over the

next ten years, through the meandering and ever-multiplying links of the Web, hundreds of

millions more would be added. With that spreading network of connections, fields as diverse as

genetics, cell biology, brain structure, and ecology would meet and mingle with other fields

ranging from materials science, robotics, artificial intelligence, and artificial life to agriculture,

town planning, manufacturing, and economic theory.One result of this unprecedented

exchange, among the sweetest fruits it has borne, is the deeper integration of our culture with

the natural world. But unlike the romantic feelings that inspired earlier turns to nature, this new

esteem for life stems from a sense of wonder at the vibrant dynamics we now see unfolding at

its heart. It is those principles—and our dawning awareness of their practical superiority as a

guide for human design—that hold out the promise of a new era.My own love of nature comes

from a childhood lived on a dirt road along a rural lakeshore in upstate New York. It was an

idyllic beginning, and the careless hours I spent as a boy fishing and wandering through open

fields or wondering about the distant stars have remained a touchstone throughout my life.The

genesis of this book was an ongoing series of conversations with Mike Robbins, my editor at

Audubon magazine, where I worked in various capacities from 1991 through 1997. It was a

formative experience, not least because of Robbins, then the magazine’s editor in chief. An

award-winning journalist, Mike combines intellectual rigor and openness toward new ideas to a

degree rare even in top editors. And the energy and ease he brought to his work made it an

inspiring time to be there.I wrote a small column for Audubon during this period, focused on the

interface of nature and culture—in particular, on positive developments in technology A hunch

that ecosystems and economic systems might have parallels eventually took me to the Santa

Fe Institute. There, Stuart Kauffman and Brian Arthur had been working on that question for

some time, using computers as a kind of translation device between their two disciplines. The

economics angle ended up as a sidebar to two long stories on the environmental promise of

biologically inspired design; they ran in Audubon during the fall of 1995 and winter of 1996.

This book has grown from them, and in the process has become a much broader project. To

the best of my knowledge it is the first to bring under a single cover the full range of different



fields being transformed by the biological approach.Someone once said that in order to have

“interdisciplinary,” you first have to have the disciplines, and this overview would not have been

possible without the more specialized treatments that have preceded it. There are the classics

like D’Arcy Thompson’s On Growth and Form, Ian McHarg’s Design with Nature, Gregory

Bateson’s Mind and Nature, and Christopher Alexanders A Pattern Language. Since then there

have been a number of books aimed at lay readers. They include Lessons from Nature by

Daniel Chiras, Michael Rothschild’s Bionomics, Bruce Mazlish’s The Fourth Discontinuity, and

Kevin Kelly’s Out of Control. A more recent wave of titles has included The Sand Dollar and the

Slide Rule by Delta Willis; James Hogan’s Mind Matters; John Elkington’s The Chrysalis

Economy; and Janine Benyus’ Biomimicry; also Darwin Among the Machines by George

Dyson; The Third Culture by John Brockman; Natural Capitalism by Paul Hawken, Amory

Lovins, and Hunter Lovins; as well as Douglas Robertson’s Phase Change. And the list

continues to grow. As this book was in its final stages, William McDonough and Michael

Braungart added to the list with their Cradle to Cradle, as did Christopher Meyer and Stan

Davis, with It’s Alive. All these efforts chart the rising influence of biological principles as a

guide to human design. In doing so, many of them draw from yet more specialized discussions

by writers such as Murray Gell-Mann, Robert Costanza, Stuart Kauffman, Christopher

Langton, Richard Neutra, Steven Vogel, Robert Socolow, Wes Jackson, Masanobu Fukuoka,

Dee Hock, Steven Levy, and an ongoing list of others—whose work in turn is rooted in

personal experience and research, in scientific journals and proceedings, and in the trade

periodicals of design and engineering.In reviewing these works, I found it remarkable that the

writers on this list have tended to focus on either environmental issues or the evolution of

computers, but have rarely looked at the rapid converging of the two (Kelly is a notable

exception). What’s more, during my interviews I was surprised to learn how few of the leading

figures I talked with were aware of the extensive work being done to adopt biological principles

in fields unrelated to their own.While even experts may be unaware of how widespread the new

biology has become, it’s already so broad and diverse a subject that any attempt to describe all

that’s going on would require an encyclopedia. In this one volume there are more things left out

than included. I have nevertheless tried to cover core developments in the United States,

Europe, and elsewhere in order to give a broad picture of where things stand today and what

the future holds. Each chapter focuses on a separate field where the insights of the new

biology are having a major impact: nanotech and materials science; robotic limbs and senses;

artificial intelligence; complex adaptive systems in computers; complex adaptive systems in

nature; agriculture; community planning; industry; economics; and democratic systems. Within

each chapter, the problems caused in that field by machine age logic are outlined, too. While

I’ve taken an international approach through most of the book, limitations of space and time

have dictated the focusing of my final chapter on the United States. Still, the issues in question

here have wider relevance, as a warning and a worst-case metaphor for other countries, and

due to American influence on the global situation now playing out.Having said that, I should

reemphasize that this is first and foremost a book about ideas, and above all about timeless

ideas. Its many stories describing new technologies and other innovations are also meant as

parables, to illustrate those deeper themes. In line with that, names and dates, which dot the

text of most science books, here have often been transferred to the notes along with passages

of technical detail that may be of less interest to lay readers. In many cases I’ve assumed that

with the wide availability of Internet search tools, just providing a few reference points in the

text is enough to serve readers who’d like to track things further. In the interests of readability,

I’ve also worked to blend the many different background materials—personal interviews,



quotations from magazines and newspapers, excerpts from books and Web sites, writings in

professional journals—so that they will appear to the reader as a single conversation with each

source. The major sources were given the opportunity to review those passages before they

went to print.My initial readings and interviews for this book were done in the late 1990s and

2000, although my conversations with some of those quoted here—Murray Gell-Mann and his

colleagues at the Santa Fe Institute, also Michael Braungart, David Crockett, Paul Hawken,

Richard Levine, Bill McDonough—go back over a decade. To keep the manuscript as current

as possible, I gave it a gloss of updates drawn from later research and follow-up conversations

with my sources shortly before it was finalized in 2005.Even so, much will change before this

book reaches wide distribution. Most of the fields described here are advancing rapidly. During

the course of my writing, individual companies have come into or gone out of existence (and

sometimes both); people have moved from one organization to another, from one project to

another. In the eight years of this book’s genesis that has been a continuing process. Readers

interested in the work of a specific individual or company should look to the notes; when it

seemed called for, I’ve included more recent information there.A broad overview (“coarse-

grained” in the current phrase) like this book is necessarily rough. No one person can master

all of these different fields; and there may even be disagreement among experts within a single

field on key points. My hope is that specialists, critics, and other interested parties will treat this

book as a starting point, and see fit to clarify and extend the concepts that this text only gropes

toward defining.Certain basic assumptions and shorthand usages inform the arguments

presented here. For instance, although the word “nature” necessarily includes both physics and

biology, I’ve often used it here in the popular sense, as a shorthand for biology. And in referring

to our species—Homo sapiens sapiens—I’ve used the term “modern humans.” Anthropologists

guess our origin as being somewhere between 100,000 and 200,000 years ago, with the most

typical estimate now in the vicinity of 130,000. I’ve chosen the more conservative number not

to take sides but as a means of emphasizing in simple round numbers how very recent our

appearance is—to give an order-of-magnitude impression. I also mark the advent of culture at

50,000 years ago. While it can be argued that earlier human types, and even other animals,

have had cultures of a sort, it’s nonetheless safe to say that only ours has developed a

computerized international economic system. In this sense, modern human culture truly is a

thing apart.The theory of evolution, and how that process affects our own continuing

development, plays a large role in the arguments presented here. This inevitably raises the

question of evolution and religion, a matter widely misrepresented today in media coverage—

where it’s often cast in sensational terms as a war between fundamentalist believers and

scientific atheists. There is a legitimate debate between atheists and those fundamentalist (or

“literalist”) Christians who take the Old Testament story of Genesis as a factual account of

creation. But the larger truth is that religious believers constitute the greater numbers on both

sides of the debate (even after the many scientists who are religious are removed from the

equation). What this means is that the main conflict over evolution is actually between those of

faith who support a literal reading of Genesis and those of faith who don’t. These last are in

some ways a new silent majority, but their influence was felt in a modern U.S. court decision

that supported teaching evolution as the most scientific account of human origins (McLean v.

Arkansas Board of Education, January 5, 1982). In it, those signing on in support of evolution

included Arkansas bishops of the Roman Catholic, United Methodist, Episcopal, and African

Methodist Episcopal churches, along with the chief official of the Presbyterian Churches in

Arkansas, and other United Methodist, Presbyterian, and Southern Baptist clergy. On that list,

too, were the American Jewish Congress and two other Jewish organizations, representing



large numbers of people who also ground their beliefs in the Bible.It bears noting here that the

American founding fathers George Washington, Thomas Jefferson, and Tom Paine were

privately Deists, a religion that readily allows the concept of evolution; it’s no accident that the

U.S. Constitution has so many references to nature. And there are the numerous other world

religions that see no conflict between scientific accounts of evolution and their own creation

stories—viewing the latter as concerned essentially with meanings, an area in which the

former has no competence. In the interest of full disclosure, I should say my own view is that

human minds and senses are too limited to fully comprehend something infinite and

transcendent—and that the attempt to contain the divine in mere words necessarily reduces

the concept of God. On first seeing the locomotive, Native Americans famously called it an

“iron horse.” They lacked the understanding to truly describe what they saw, and so had to use

the words available to them. Can we expect to do better in the face of life’s deepest mystery?I

first came across the term “new biology” in the subtitle to a late edition of Out of Control,

science writer Kevin Kelly’s wide-ranging summary from the 1990s, a fact that deserves

acknowledgment here. (Also, the word “neobio” occurred to me as this book was going to

press. I’d like to suggest that it is another apt term for this subject.) Early on, a remark by the

writer and entrepreneur Stewart Brand was also influential. What he said to me was, “The

environment is an inherently conservative issue. The fact that it’s become divisive is due to our

failure to clearly define the issues.” And I’d like to thank architect and planner Richard Levine,

who first impressed on me the importance in nature of processes over goals, an insight that

laid the groundwork for a major theme in what follows, the key role of realistic feedback in

nature and in culture.This book is a catalog of such ideas—a description of nature not as a

place we visit or a focus of concern but as a system, a philosophy, a guide for our thinking and

solutions in an increasingly complex world. Thinking in those terms has political implications as

well. Today, positions of the right or of the left tend to be frozen in amber—with the issues on

either side bound together in a sort of ideological kinship. In this arrangement, support for any

one of the views in that kinship implies acceptance of the rest. Consequently there are those

on the political right who will portray this book as a liberal polemic, due to its critique of

multinational corporations and today’s global trade practices, and to its numerous calls for

increased environmental awareness. Meanwhile, because this book sees promise in a

reformed globalization, and speaks approvingly of private property, technology, capitalism, and

a return to the gold standard (or something like it), there will be environmentalists and others

on the left who brand it a closet right-wing polemic. All of which misses the point. True, this is a

polemic, but not for liberal or conservative dogmas in any sense that they are understood

today. What it calls for is an outlook that doesn’t yet exist—or, more properly, that we have only

begun to comprehend.Just how far from reality today’s right-versus-left debates have strayed

can be illustrated in a quick example: among those things that the new lessons from nature

reveal is a love of contradiction—an ecological mandate for balancing paradoxical tendencies

one against the other—so that cooperation and competition, community and individual, top-

down and bottom-up, stability and change, are not either/or choices, but instead are closely

linked elements in a larger mix. In that mix neither of these incompatible tendencies ever wins.

What’s more important, neither is meant to. Nurturing a dynamic tension between them is one

of the keys to life’s vitality. As that lesson filters into culture, it may bring a measure of humility

to rigid ideologues of every stripe. Given human nature, we can only hope.Certainly this book

does not provide all the answers. Hopefully it will inspire a new generation of questions—

questions that help us to look at nature with a clear eye, to learn from it with an open mind, and

to leave behind the outdated political and environmental arguments of the twentieth



century.Nature in full is complex beyond our understanding. But its underlying patterns—the

fluid metabolism and feedback cycles, the constant self-renewal and metamorphosis—look to

a deeper simplicity. The word “ecology” is just shorthand for those basic rhythms and turnings,

the topic of old songs sung by poets to celebrate the shifting tides, the changing seasons, the

rise of living forms that move and eat and breathe for a time, then fall back into dust.This book

charts our fast-advancing insights into the science of that poetry. They foretell an age that

reconnects us to those simpler, bucolic patterns, if in a wholly new way. Cultural evolution? An

Arcadian technology? The door stands open before us.
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Vrb, “Positioning for the future. I recommend this book to anyone who is wondering what

guidance we can follow to position humanity for the future. Nanotechnology and Moore's law

are accelerating development cycles and each successive decision we make as a species

becomes more important. Synchronising teechnolgy with the tried and true systems of nature

results in more efficient systems (ant food search algorithms for networks, fibonacci spirals for

design)and results in better harmony for our planet.The one big revelation I had while reading

this book was the understanding that our econmic system, based on banks loaning money at

compounding interest rates, volates the laws of nature. The Second law of thermodnnamics, as

Frenay points out, dictates that energy dissipates when it is transferred from one physical

system to another. Bank and credit loans defy this law, resulting in the boom and bust cycles

we see in our economies today. His recommendation that we revert to barter systems was

incredibly thought provoking.”

Rolf Dobelli, “Futurist speculation based on the metaphors of ecosystems and the human

brain. This sprawling and fascinating book explores biology, technology, agriculture, neurology

and economics, among other disciplines. It contends that systems and ways of thinking based

on the machine age must and will change in light of new discoveries in biology. Robert Frenay

provides prodigious research and some impressive reporting. One caveat: His discussion of

economics and the monetary system seems to be based on somewhat arguable information

about the workings of the Federal Reserve and the Eurodollar market. The author's passion for
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the subject of biology is clear, and we find that much of what he says is interesting. The book is

not so much a narrative as a catalogue of facts, experiments and initiatives in various fields,

with an accompanying argument against today's corporations and monetary systems that will

challenge executives and economists.”

Park Jinho, “inspiring & thorough, so far. more exhaustive and more exciting read than any

book on the subject of biology and complexity. esp, it can play a role of a guide for those who

are seriously interested in those subjects. also, it shed an insight on what'll be the next new

tool for advancing the knowledge in a variety of academic disciplines.”

The book by Robert Frenay has a rating of  5 out of 4.7. 4 people have provided feedback.



Language: English

File size: 1474 KB

Text-to-Speech: Enabled

Enhanced typesetting: Enabled

X-Ray: Not Enabled

Word Wise: Not Enabled

Print length: 588 pages

Lending: Not Enabled

Simultaneous device usage: Unlimited

Screen Reader: Supported

http://www.neutronbyte.com/api/Wa18oYTP/d

