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We would be better to see in the dark,
than to stumble our way through.
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AUTHOR’S NOTE
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The countdown to artificial intelligence (AI) is over. Early AI and machine learning applications have launched from platforms across the globe, and they are already influencing our lives in ways far greater than most people realize.

This book isn’t meant to be an excited portrait of a utopian future, nor a dark and dystopian sketch of all we could fear. It is instead offered as an explanation of an incredible evolution in technology, and of a resulting capability that will forever change our information, opportunities, and interactions.

How well we understand the rudiments and real potential of AI, anticipate its social and geopolitical implications, and coordinate the course ahead are imperative matters. Conversation is critical. But, for the dialogue to be meaningful, we must have a common understanding of AI, a common appreciation of its potential, and a common recognition that, like all powerful tools, it will be put to use by organizations and nations with distinctly different agendas and for ideologically opposed purposes.

Some applications of AI will be consistent with Western standards and expectations. Others will be completely contrary. Some we will consider democratically acceptable. Others will shake the foundations of our societies and undermine our core ways of life. Some we’ll be able to insulate and secure ourselves from, but others will infiltrate our institutions through methods and means we might not even detect or perceive.

Our focus now must be to openly address the current realities of AI to ensure, as well as we can, that it is implemented only in ways consistent with fundamental human dignities . . . and only for purposes consistent with democratic ideals, liberties, and laws.

My hope is that this book will help enable and inspire that conversation.
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PROLOGUE
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OUT OF THE DARK

It was a Friday morning, September 1, 2017, and not yet dawn when I stepped out of Reagan National Airport and followed my bag into the back of a waiting SUV. After flying east all night from San Francisco to DC, I still had two hours before a Pentagon briefing with Lieutenant General VeraLinn “Dash” Jamieson. She was the deputy chief of staff for Air Force Intelligence and the country’s most senior Air Force intelligence officer, a three-star responsible for a staff of 30,000 and an overall budget of $55 billion.

As the Air Force lead officer for artificial intelligence and machine learning, I’d been reporting directly to Jamieson for over two years. The briefing that morning was to discuss the commitments we’d just received from two of Silicon Valley’s most prominent AI companies. After months of collective effort, the new agreements were significant steps forward. They were also crucial proof that the long history of cooperation between the American public and private sectors could reasonably be expected to continue. With the world marching steadfastly into the promising but unsettled fields of AI, it was becoming critical that Americans do so, if not entirely in harmony, then at least to the sounds of the same beat.

My apartment was only a short ride away. I was looking forward to a hot shower and strong coffee. But as the SUV pulled out of the terminal and into the morning darkness, a message alert pinged from my phone. It was a text from the general. Short and to the point, as usual. “See Putin comments re AI.”

A quick web search pulled up a quote already posting to news feeds everywhere. At a televised symposium broadcast throughout Russia only an hour earlier, Putin had crafted a sound bite making headlines around the globe. His unambiguous three sentences translated to: “Artificial intelligence is the future, not only for Russia, but for all humankind. It comes with colossal opportunities, but also threats that are difficult to predict. Whoever becomes the leader in this sphere will become the ruler of the world.”1

As the driver accelerated up the I-395 ramp toward the city, a heavy rain started to fall, hitting hard against the car’s metal surfaces. Far off, through the window on my right, the dome of the Capitol Building glistened in white light beyond the blurred, dark space of the Potomac. Playing at background volume over the front speakers, an NPR newscaster was describing a three-mile-wide asteroid named Florence. Streaking past our planet that morning, the massive rock would be little more than four million miles away at its closest point—tremendously far by human standards, but breathtakingly near by the infinite scales of space. It was the largest object NASA had ever tracked to pass so closely by our planet.2 On only a slightly different trajectory, it would have altered Earth’s entire landscape. And, like for the dinosaurs before us, it would have changed everything. It would have changed life. A perfect metaphor, I thought, impeccably timed to coincide with Putin’s comments about AI.

I looked back at his words. The message they carried rang like an alarm I didn’t need to hear, but the motivation behind them wasn’t so clear. Former KGB officers speak carefully and only for calculated reasons. Putin is no exception. His words matter, always. And so does his purpose. But what was it here? Just to offer a commentary or forecast? No. Not his style. A call to action, then, to energize his own population? Perhaps. But, more than that, this was a statement to other statesmen, a confirmation that he and his government were awake and aware that a sophisticatedly deep effort was underway to accomplish a new world order.

Only a month earlier, China had released a massive three-part strategy aimed at achieving very clear benchmarks of advances in AI. First, by 2020, China planned to match the highest levels of AI technology and application capabilities in the US or anywhere else in the world. Second, by 2025, they intend to capture a verifiable lead over all countries in the development and production of core AI technologies, including voice- and visual-recognition systems. Last, by 2030, China intends to dominantly lead all countries in all aspects and related fields of AI.3 To be the sole leader, the world’s unquestioned and controlling epicenter of AI. Period. That is China’s declared national plan.

With the Chinese government’s newly published AI agenda available for the world to see, Putin’s words resolved any ambiguity about its implication. True to his style, his message was clear and concise. “Whoever becomes the leader . . . will become the ruler of the world.”

Straightforward, I thought. And he’s right. But focused administrations around the globe already know the profound potential of AI. The Chinese clearly do—it’s driving their domestic and foreign agendas. And the Saudis, the EU nations, the UK, and the Canadians—they know it too. And private enterprise is certainly focused in, from Google, Facebook, Amazon, Apple, and Microsoft to their Chinese state-controlled counterparts—Baidu, Alibaba, Tencent, and the telecom giant Huawei.

AI technologies have been methodically evolving since the 1960s, but over most of those years, the advances were sporadic and relatively slow. From the earliest days, private funding and government support for AI research ebbed and flowed in direct relation to the successes and failures of the latest predictions and promises. At the lowest points of progress, when little was being accomplished, investment capital dried up. And when it did, efforts slowed. It was the usual interdependent circle of cause and effect. Twice, during the late ’70s and then again during the late ’80s and early ’90s, the pace of progress all but stopped. Those years became known as the AI winters.

But, in the last 10 to 15 years, a number of major breakthroughs, in machine learning in particular, again propelled AI out of the dark and into another invigorated stage. A new momentum emerged, and an unmistakable race started to take shape. Insightful governments and industry leaders began doing everything possible to stay within reach of the lead, positioning themselves for any possible path to the front.

Now, for all to hear, Putin had just declared everything at stake. Without any room for misunderstanding, he equated AI superiority to global supremacy, to a strength akin to economic or even nuclear domination. He said it for public consumption, but it was rife with political purpose. Whoever becomes the leader in this sphere will become the ruler of the world.

Those words would undoubtedly add another level of urgency to the day’s meetings. That was certain. I redirected the driver to the Pentagon and looked down at my phone to answer the general’s text. “Landed. Saw quote. On my way in.”

The shower would have to wait.

[image: image]

In the months that followed, Putin’s now infamous few sentences proved impactful across continents, industries, and governments. His comments provided the additional, final push that accelerated the planet’s sense of seriousness about AI and propelled most everyone into a higher gear forward. Public and private enterprises around the globe reassessed their focuses and levels of commitment. Governments and industries that had previously dedicated only minimal percentages of their R&D budgets to the new technology suddenly saw things differently. It quickly became unacceptable to slow-walk AI efforts and protocols, and no longer defensible to incubate AI innovations for longer than the shortest time necessary.

Now, not long after, the pace of the race has quickened to a full sprint. National strategies and demonstratable use have become the measurements that matter. Rollouts have become requisite. To accomplish them, agendas are more focused, aggressive, and well funded. Sooner than many expected, AI is proving itself a dominant force of economic, political, and cultural influence and is poised to transform much of what we know and much of what we do. China, Russia, and others are utilizing AI in ways the world needs to recognize. That’s not to say all efforts and iterations in the West are without criticism. They’re not. But if this new technology causes or contributes to a shift in power from the West to the East, everyone will be affected. Everything will change.

The future is here, and the world ahead looks far different than ever before.
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THE EVOLUTION OF INTELLIGENCE

From a Bang to a Byte
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SETTING THE STAGE

Philosophically, intellectually—in every way—human society is unprepared for the rise of artificial intelligence.

—Henry Kissinger
Former US Secretary of State and US National Security Adviser
“How Enlightenment Ends,” The Atlantic, June 2018

No longer just science fiction or fantastic speculation, artificial intelligence (AI) is real. It’s here, all around us, and it has already become an integral and influential part of our lives. Although we’ve taken only our first few steps into this new frontier of technological innovation, AI is providing us powerful new methods of conducting our affairs and accomplishing our goals. We use these new tools every day, usually without choice and often without even realizing it—from applications that streamline our personal lives and social activities to business programs and practices that enable new ways of acquiring competitive advantage. At home and recreation, our methods and mechanisms are changing. At work, the same—our operational programs, production processes, marketing strategies, sales efficiencies, and service systems are all evolving. In research, experts across all fields are now using AI to ask deeper questions and obtain previously unavailable insights and answers. Governments around the globe are increasingly using AI technologies to advance their national agendas and to protect the cultural integrity, assets, and security of their citizens. In short, the individuals, organizations, and nations at the forefront of AI are learning to wield tremendous new advantages over those that lag behind. But, even for those at or near the lead, there are significant risks lurking in the days ahead. And for those that fail to keep pace, there will be substantial costs and losses to suffer. In the age of artificial intelligence, second place will be of an ever-diminishing and distant value.

Every day, I speak with people from various parts of the private and public sectors—including leading technology firms, academic institutions, national research laboratories, and policy think tanks. I’ve been fortunate to advise US congressional members, brief American and foreign military personnel, and give presentations to audiences from a wide variety of backgrounds, educations, and occupations. Through it all, I’ve learned a lot about the common misperceptions and misgivings people have when trying to understand AI. Most conversations about artificial intelligence, whether in auditoriums, offices, or coffee shops, either begin or end with one or more of the following questions:


1.What exactly is AI?

2.What aspects of our lives will be changed by it?

3.Which of those changes will be beneficial and which of them harmful?

4.Where do the nations of the world stand in relation to one another, especially China and Russia?

5.And, what can we do to ensure that AI is only used in legal, moral, and ethical ways?



Although the answers to those questions merit long discussions and are open to differing opinions, they should at least be manageable and factually accurate. The topics shouldn’t be too difficult to discuss or debate—not conversationally or even at policy-making or political levels. Unfortunately, they generally are.

But the conversational disconnects that usually occur aren’t because of some complex technical details or confusing computer issues. Instead, it’s usually, simply, because of the same old obstacles that too often stand in the way of many other conversations. Regardless of the topic, and even when it matters most, we too frequently speak below, above, around, or past one another—especially when we don’t have an equal amount of information, a shared base of knowledge, or a common set of experiences. In those instances, we make too many assumptions, allow too many things to go without saying, and use too many words that hold different meanings for different people. In short, too many confusions are never clarified and too many more are created. As a consequence, we’re doomed for frustration and failure from the start, inevitably unable to understand one another and incapable of appreciating each other’s perspectives and talking points. My goal throughout this book is to avoid those pitfalls.

The best way to start is to first address the most common misperceptions of all, the ones we tend to bring with us into the AI conversation. The first of these is the assumption that AI is unavoidably destined, sooner or later, to develop its own consciousness and its own autonomous, evil intent. For that idea, we can thank science fiction and the entertainment industry. Make no mistake, I’m an ardent fan of science fiction, both on-screen and in books. Without any doubt, the sci-fi genre has given us fine works of imagination, insight, and art. Many great fiction writers and filmmakers are extremely knowledgeable about technology and conscientiously concerned about our future. Time and again they’ve proven themselves true visionaries, and we’re unquestionably better off for their work. They spark our curiosity, ignite our imaginations, increase our appetite for knowledge, and encourage our interests in science and societal issues.

But, when it comes to their scientific portrayals of artificial intelligence, our most popular authors and screenwriters have too often generated an array of exotic fears by focusing our attention on distant, dystopian possibilities instead of present-day realities. Science fiction that depicts AI usually aligns a computer’s intelligence with consciousness, and then frightens us by portraying future worlds in which AI isn’t only conscious, but also evil-minded and intent, self-motivated even, to overtake and destroy us. To create drama, there has to be conflict, and the humans in these stories are almost always overwhelmed and outmatched, naturally unable to compete against the machines’ vastly superior intelligence and mechanical strength. Iconic movies like 2001: A Space Odyssey, The Matrix, The Terminator, Ex Machina, and I, Robot, along with television series such as Westworld and Black Mirror, have turned our underlying fears and suspicions into deep-seated and bleak expectations.

Even today, commercial companies that offer AI products and consumer services routinely have to fight our distrust of intelligent machines as a basic, necessary part of their regular marketing efforts. Just think of all the television commercials for AI-enabled products we now see, and consider how many of them are focused first on trying to put us at ease by casting a polite and gentle glow to the figurative, artificial face of their AI, even when that face has absolutely nothing to do with the services their products actually provide. By the end of this book, I’m hopeful that even the most pessimistic among you will come to agree that conscious, evil-inclined AI is not the unavoidable endgame, nor the thing we have most to fear. At the end of it all, and as has always been the case, people—and the specific uses to which we ourselves put our machines—are and will remain the principal problem. It’s what we will do with AI that matters . . . and, yes, the potential for human misuse, intentional and otherwise, is worthy of great concern.

AI is an extremely powerful tool, and it has immense implications we must consider and evaluate carefully. It’s a very sharp instrument that shouldn’t be callously wielded or casually accepted, especially when it’s in the wrong hands or when it’s used for intentionally intrusive or oppressive purposes. These are serious issues, and there are significant steps we must take to ensure AI is properly designed and implemented. Fortunately, and contrary to what many people think, it’s not necessary to have a background in computer science, mathematics, or engineering in order to very meaningfully understand AI and its technological implications. With just a basic comprehension of a few fundamental concepts behind today’s computers and related sciences, it’s entirely possible to connect the relevant dots and understand the overall picture.

As we’ll see, creating tools to facilitate our lives is the strength of humankind. It’s what we do. Given enough time, it was arguable, perhaps even inevitable, that we would create the ultimate tool—artificial intelligence itself. But, what exactly does it mean that we’ve accomplished that task? And how is AI even possible? In large part, the answers lie in the history of ourselves and of our own biological intelligence. It turns out that artificially replicating what we know about the human thought process, at least as best we can, is a highly effective blueprint for creating something similar in a machine. With that in mind, let’s draw back the curtain on the human experience—because it’s our own evolution and our own history, that teaches us the fundamentals that make it all possible.
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IN THE BEGINNING . . .

For millions of years, mankind lived just like the animals. Then something happened which unleashed the power of our imagination. We learned to talk and we learned to listen.

—Stephen Hawking, 1942–2018
Theoretical Physicist and Cosmologist

We know of only one example of advanced intelligence in the universe—and that’s our own. To best understand artificial intelligence and appreciate its impending role for the future, it’s helpful to briefly address some fundamental realities about the gradual evolution of humanity’s biological place on the planet, about human intelligence, and about our unique ability to share information and collectively learn. The story is best told if we start . . . at the start.
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In the flash of an instant some 13.8 billion years ago, all space, time, energy, and fundamental forces in the known universe burst into existence. As the energy slowly cooled, the earliest of all matter formed in relatively equal measures throughout the expanding universe. Over the next three or four hundred million years, gravity slowly bound some of the matter together and the first generation of stars began to form. Far larger and hotter than today’s stars, they burned for just a few million years before they exhausted their nuclear fuels and died.1 Many, just like today, ended their lives in colossal supernova explosions that returned their spent star stuff back to space, seeding the universe with new, heavier materials for the next generation of stars. Our sun is one of the beneficiaries of those that came before it. Some 4.6 billion years ago, it formed in the outer reaches of an otherwise ordinary galaxy we now call the Milky Way.

A few hundred million years after the sun’s inception, an upstart solar system of eight planets formed from leftover stellar debris the sun hadn’t taken for itself. One of the planets, Earth, fell into a gravitational orbit 93 million miles out. It was the third planet from the sun. For its first few hundred million years, Earth was a violent world of molten-hot liquid elements, unimaginably hostile and intolerant of any conceivable life. Slowly, though, the planet stabilized, cooled, and crusted sufficiently for solid land and the earliest oceans to appear. But, at Earth’s center, an inner cauldron continued to burn that spewed chemical nutrients into the oceans for another billion years. Then, ignited by a mysterious spark we may never understand, carbon-based biological life somehow percolated into a watery existence.

Even after the earliest life began some 3.5 billion or more years ago, the next two billion years brought nothing more than water-bound, single-celled organisms that weren’t much different than today’s microscopic bacteria. While it’s possible that life on the planet could have stayed simple and small, the minuscule organisms thriving throughout the primordial soup of Earth’s oceans ultimately developed the ability to group together into more complex, multicellular organisms. From there, cell specialization began. And after another billion years or so, the planet’s oceans and atmosphere eventually filled with oxygen, allowing life to drastically change its size and shape. Complex species of microscopic marine arthropods developed and, eventually, small fish evolved. Energized approximately 2.4 billion years ago by increasing food supplies during what’s called the Great Oxidation Event,2 life in the oceans gradually grew larger and larger. Land plants appeared, then trees, and then entire forests. Finally, the earliest amphibians slithered out of the water and crawled onto land with fins that slowly turned into limbs.3 This was the Devonian period, only about 400 million years ago.4

Evolution on this grand of a scale had been slow, incomprehensibly so from a human perspective. Significant biological change doesn’t occur in years or decades—as we’ll later see that it does with respect to life-altering modern technology—but only in thousands, millions, and billions of years. From the time life first arose, it had taken more than three billion years for the first true land animals to appear. And, even when grounded solidly on soil, life still continued to evolve on a necessarily slow, natural pace. After another 150 million years, though, a highly adaptable and comparatively intelligent new class of animals evolved to take center stage. They were the dinosaurs.

First appearing 235 million years ago, the dinosaurs were an incredibly diverse group of animals that ruled our planet for 170 million years. Over three distinct geologic time periods—the Triassic, Jurassic, and Cretaceous—they survived through drastically different environmental conditions and planetary landscapes. Various species of dinosaurs came and went as they adapted to and dominated every changing niche that nature offered, altered, and then abolished. The dinosaurs’ diversity ranged from small insect hunters the size of rabbits that weighed only a few pounds to giants over a hundred feet long that carried 70 tons of flesh on their frames. There were carnivores, herbivores, and omnivores. There were hunters, grazers, and scavengers. Some lived solitary territorial lives, and others roamed in cooperative packs and large herds. Some were horned, some armored, others scaled or feathered. Most walked only on land, but some waded in shallow waters and others returned to live their entire lives in the seas. Some took to the air and flew. Contrary to traditional thought, some may even have been warm-blooded, like mammals.5

In light of the dinosaurs’ incredible range of adaptability and dominance over the natural and competitive environments of their time, it’s entirely possible their reign could have continued, even until today, if not for a single, remarkable stroke of misfortune. Sixty-five million years ago, a massive meteor struck Earth with so much force that the disruption it caused extinguished the dinosaurs from the planet. The meteor was over seven miles wide, larger than Mount Everest, and weighed more than 100 billion tons. It sped through Earth’s atmosphere at almost 15 miles per second before slamming into the planet along what is now the Yucatan Peninsula in the Gulf of Mexico. Due to its sheer size and speed, it blew a hole in the Earth almost 20 miles deep and 124 miles wide. The impact released more energy than a hundred teratons of TNT, almost ten billion times the power of the atomic bomb detonated over Hiroshima.6 Plate tectonics were shaken, seismic tremors and cataclysmic quakes rocked the planet. Massive tsunamis and tidal waves raged from the oceans onto land. Volcanoes and fissures blew open and spewed lava over the landscape. Steam, sulfur, and ash bellowed into the skies. So much residue was thrust into the atmosphere that a hailstorm of thousands more meteors streaked back into and through the oxygen-rich skies, the combined heat of which literally set the air on fire.

When the turmoil subsided, a dark and cold winter fell over the planet. Plant life that hadn’t burned off in the direct aftermath of the meteor’s impact was soon choked out from the light. Death led to more death throughout the food chain, as animals that hadn’t immediately been killed eventually died of starvation or exposure to colder temperatures, acid rain, and noxious chemicals that seeped from the ground and permeated the air for years, if not decades. In only a short period of time—far less than a comparative blink of an eye—170 million years of successful adaptation and planetary dominance was rendered fully extinct. Done. The dinosaurs, other than a few avian survivors from which all of today’s bird species descend,7 were gone. So too were up to 70 percent of all other species then on the planet. The landscape was decimated and the order of evolution that had prevailed, so powerfully and for so long, was suddenly stopped in its tracks.

If not for the meteor and the mass extinction it caused, no one can say how long the dinosaurs may have continued to thrive, or into what creatures any of their species may have evolved. Likewise, no one can definitively say what would have become, or not, of the other species that slowly emerged in their absence. For anyone questioning the unpredictability of evolution, just consider that all of today’s whales evolved from a four-legged land animal that lived long after the dinosaurs and looked somewhat like a wolf.8 In any event, we humans are fortunate the meteor struck. We owe our very existence to it.

[image: image]

The catastrophe that wiped out the dinosaurs created new opportunities for the few classes and species of life that managed to survive. Those that benefited most were the lowly ground-burrowing mammals. Prior to the meteor, they’d lived their lives mostly underground to avoid the constant predatory menace of the dinosaurs. But with the dinosaurs no longer a threat, they soon spread over the landscape and began to flourish throughout the ecological niches the dinosaurs had vacated. For the first time, these small, previously inconsequential animals were able to compete for and obtain dominant roles that were never before available. Over the 60 million years following the dinosaur extinction, the warm-blooded mammals rapidly—at least by evolutionary scales of time—increased in diversity and size. They established strong new footholds across the entire planet and ultimately occupied ecological spaces throughout all of the deserts, forests, savannas, and wetlands as they branched out in the ever-growing evolutionary tree of life.

Then, only five to six million years ago, the first of the hominid family of mammals appeared . . . and, in them, came the possibility for our eventual human form of biological complexity. Although it would still take millions of years more for the earliest humans to evolve, these early hominids were our most ancient, direct ancestors. They stood distinct from the other primates. And, although they still had wildly different anatomical traits from those that would much later distinguish the first humans, the earliest hominids nonetheless began the evolutionary path that eventually led to ourselves.9

[image: image]

Beginning about two million years ago, the earliest humans—Homo habilis and Homo erectus—emerged at last in Africa and then gradually made their way to parts of prehistoric Europe, the Middle East, and Asia. At least four other now extinct species of humans later appeared—Homo rudolfensis, Homo heidelbergensis, Homo denisova, and Homo neanderthalensis. The last of them, the Denisovans and the Neanderthals, died out roughly 50,000 to 30,000 years ago, respectively.10

The most recent human species to appear was our own, a mere 200,000 years ago. In the greater timeline of the evolution of life on this planet, that was less than a finger snap ago. From life’s earliest appearance, it had taken 3.5 billion years or more for the specific biological complexities of modern man to finally emerge. Anatomically, what distinguishes us most significantly from our human predecessors is our enlarged neocortex, which is the outermost layer of our brain that manages our higher-order functions like sensory perception, cognition, motor commands, spatial reasoning, and language. The neocortex was the biological enhancement that gave us the eventual combination of intelligence factors necessary to rise far above all other animal life . . . and, ultimately, to consider, comprehend, and manipulate the very essence of nature itself. As the most modern and only surviving species of humans, we’ve aptly named ourselves Homo sapiens, which, from Latin, roughly translates to “wise man.”11

With the higher intellectual abilities provided by our enhanced brain structure, our first great breakthrough in realizing our intellectual potential came when we started to develop language—a foundational construction, as we’ll later explain, that would one day prove critical even for artificial intelligence. It’s believed that we first began speaking with a modern verbal range sometime around 100,000 years ago.12 We may never know whether language began independently in several different places and times, or if it initiated in a single place and branched out from there. Either way, the development of verbal language was a tremendous step forward for our species. It allowed us to communicate locally and gave us the ability to efficiently cooperate in our mutual efforts to better understand, manage, and survive the world around us.

By 50,000 years ago, we were well into the process of developing our verbal languages. We continued to migrate across the landscape and slowly learned to manipulate nature to our increasing advantage. But still, as the most intelligent species to ever inhabit the planet, we essentially did little more for the next 35,000 years except wander around, nomadically, with our crudely formed stone weapons and primitive tools, habitually following food sources and building campfires to cook meat for our small clans, to keep us warm, and to fend off wild animals.

Eventually, though, we started to settle down by building long-term communities with habitats and structures of lasting permanence. Even then, we didn’t grow our own food or domesticate animals until 10,000 years ago. It took another millennia or two to put metals to use only 8,000 to 9,000 years ago. And we didn’t form civilizations that included specialized social and community roles until 6,000 to 7,000 years ago.

To put the slow pace of our intellectual innovations into perspective, we didn’t invent the wheel until 5,000 to 6,000 years ago. Think about that. Over the entire timeline of Homo sapiens’ existence, and as the most advanced and only remaining of all human species, it took 194,000 of our 200,000 total years on Earth to finally piece together the idea and method of putting a round object to a constructive, locomotive use. How imperceptive and incapable of combining and processing mutual thoughts and experiences we must have been for it to take a full 97 percent of our species’ evolutionary timeline just to innovate a mechanical means of rolling
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