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			Foreword

		

		
			Charles Jennings knows a lot about many subjects, but technology and China lead the list. This important book weaves the two together in a way that should make everyone sit up and pay attention. Like the spaceship from The Day the Earth Stood Still, artificial intelligence (AI) has arrived, and Artificial Intelligence: Rise of the Lightspeed Learners describes the moment when that alien vessel’s door swings fully open.

			As a veteran photojournalist, I’ve been an avid user of technology. In the 1960s, 1970s, and 1980s, that meant that I transmitted my photos through a telephone line, hoping that nobody interrupted the call. In the late 1990s and early 2000s, I was among the first of my generation of photographers to move from film to digital cameras. That meant a whole different way of sending pictures, and it changed the world through the speed at which news and images are delivered.

			In 2013, armed only with an iPhone, I shot pictures every day for my book David Hume Kennerly on the iPhone. The idea was to show how quality photographs can be captured with a cell phone camera as a normal part of daily life. I’ve always been more interested in using advanced technology than understanding exactly how it works. In other words, I am neither a photo geek nor tech geek! What’s important to me is what I see through the lens and to freeze that moment for all time in a compelling image. What I haven’t been sure about is how AI will affect what I do as a professional documentarian, but with Jennings as my professor teaching this old dog some new digital tricks, I know that change is going to come.

			As everyone in the news and tech business knows, something big is brewing with AI, and it has a scary edge. As author Stewart Brand said, “Once a new technology rolls over you, if you’re not part of the steamroller, you’re part of the road.”

			Charles Jennings, whom I’ve known and worked with for more than thirty-five years all across the planet, is a steamroller. He has been CEO of several significant Internet companies, as well as an AI company affiliated with Caltech. He believes that we all need to learn about AI, and pronto. I even detect an evangelical fervor to his mission.

			Since 2014, he has been schooling me about neural networks, deep learning, Google Brain, and AI vision systems. He’s particularly focused on how AI is creating the biggest technology disruption ever and how important it is that “we citizens” understand and appreciate AI. And it’s not just because AI will affect our lives and our livelihoods but also because our government will soon be making crucial decisions about this powerful technology. We citizens cannot afford to remain ignorant of its ramifications.

			Jennings has adapted a naturally intelligent approach to explaining AI—and it’s not an easy subject. It helps that he has many personal stories to tell. Jennings and I are intrepid world travelers. We have worked together in China, Thailand, Japan, Hollywood, and Washington, DC. Of all those places, China was always our favorite. It’s no surprise to me that a key focus of this book is about what is happening today in the People’s Republic of China. Chairman Xi Jinping is placing a huge bet on AI, as this book makes clear. Given the power of AI technology, combined with Chinese clout, this is something that should alarm us. It is helpful to have Jennings, who has worked extensively in both Silicon Valley and Beijing, as our guide through this not-so-artificial minefield. I first traveled to China in 1972, just a few months after Richard Nixon made his historic trip. On that journey to Beijing and Shanghai, I was able to photograph Premier Zhou Enlai. Something Zhou declared resonates and underscores why we shouldn’t remain ignorant about the Chinese and their motives. Zhou said, “One of the delightful things about Americans is that they have absolutely no historical memory.” He may have been joking, but he has been proven correct many times. China has taken advantage of an American public that is often shockingly unfamiliar with earlier world events.

			Chinese history refresher: The People’s Republic of China, lest we forget, is ruled by a tough-minded Marxist Communist Party. It operates under a whole different set of values and rules than we normally do here in America. Jennings uses his background in China to imagine a decisive United States versus China AI derby in the decade ahead, the outcome of which will affect all our individual lives and those of our children and their children.

			On a day-to-day basis, Jennings’s stories about AI might not be the kind that make the nightly news, but their cumulative impact could be more profound than any of the wars I have covered. Artificial Intelligence: Rise of the Lightspeed Learners features news you can use provided by an original Internet pioneer. Charles Jennings has written an important introductory guide to the strange and compelling new world of AI. He thinks it could very well upset the current world order and unquestionably will change our lives. He believes that AI will be bigger than the Internet, and as a former CEO of companies in both the Internet and AI sectors, he knows the turf.

			This book is a colorful journey into the land of AI told by an excellent storyteller and a call to action by someone who understands disruptive technology. It is must-read literature. After you have finished, please send a copy of this book to your favorite member of Congress and anyone else whose opinion might matter as we begin to face the existential challenges AI presents.

			David Hume Kennerly

			White House photographer, Pulitzer Prize winner
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			These days, building a paper book is rather retro, but dedicated people around the world still keep cranking them out. The book publishing industry continues to capture first-class talent, up and down its ranks, and supplies us all with more and better quality books than we probably deserve.

			So the first tip of my Stetson hat—a gift from my twin daughters, Faith and Nayana Jennings—goes to the U.S. book publishing industry, and to my own stalwart publisher, Rowman & Littlefield. Since 1977, publishing companies have hired me to write books for them, including some big name houses. Rowman & Littlefield is the best publisher I’ve worked with, hands down. Kudos especially to the well-oiled team at Rowman & Littlefield that produced this book, including: my editor Suzanne Staszak-Silva, production editor Andrew Yoder, copyeditor Niki Guinan, and cover designer Devin Watson.

			Frankly, all my experiences with publishers and book agents have been pretty good. I’ve worked in movies, high-tech, gov-tech, and AI, but none of these industries have smarter, nicer, more honest people book publishing. Keep up the great work, all you book peddlers!

			I must of course acknowledge the contribution of my good friend, Pulitzer Prize winner and super salesman, David Hume Kennerly. His foreword to this book got my wife’s coveted, and rare, two-thumbs-up approval. David helped me in a variety of ways with this book: connecting me with Scott Parazynski, the MD astronaut; setting up my day with Jon Meacham; brainstorming about our time in Asia in the 1980s and about China today. In the ’80s, David was an Asia-loving rock-star photog for Time when it ruled print media; I was a Hollywood line producer working in Asia for Warner Bros., Paramount, and others. But as they say, what happens in Kanchanaburi stays in Kanchanaburi.

			Another vital contributor to this book was my granddaughter, Ash Olsen. Raised in Oregon, she had the chutzpah to study math at Queen Mary College, London, and graduate with honors in statistical analysis. She had a few weeks downtime after graduation and before returning to America, so naturally I hired her to help me get my facts, citations, and end notes straight. She turned out to be an enormous help, at precisely the right time. 

			Without the work of my agent, Jeff Herman, this book would not have been possible. A tired cliche, but literally true in this case.

			A special tip of the Stetson to all who directly contributed AI-related content, including notably Mat Jennings, Andrej Szenasy, David Barton, Ash Olsen, Scott Parazynski, Christine Jennings, Max Tegmark, Pete O’Dell, Jon Meacham, Eric Pulmer, Dmitri Tuzoff, and Willard Ptotsman. 

			Finally, I am most grateful for the continuing love and support of my fifteen fellow members of the Portland Jennings clan—especially my wife of 46 years, Christine Jennings, who has learned how to be a writer’s perfect companion.

			To all of you, my heartfelt thanks.
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			An Uncanny Ability to Learn

		

		
			“The only thing we know about the future is that it will be different.”

			—Peter Drucker

			After decades of academic captivity, AIs have escaped their lab cages and are swarming out into the real world. With consequences for all of us. Artificial intelligence (AI) comes in many forms, sizes, and algorithms. Today, you’ll find AIs in factories, schools, hospitals, banks, police stations, and the chip in your iPhone. They’re the eyes of self-driving cars, the speech of Siri and Alexa, the brains of autonomous drone warfighters. They’re the wizards behind weather forecasts, the intelligence that guides robotic hands assisting in colon surgery.1 AIs handle real-time scheduling for the multibillion-dollar vacation rental market and do the matchmaking at Match.com. The hottest new online games have AI players always available as a clever opponent, 24/7. An AI has written a Grimm’s-style fairy tale (The Princess and the Fox), and the first AI-enabled toothbrushes clean teeth intelligently. The business plan for Elon Musk’s next company, after PayPal, Tesla, SpaceX et al., is to embed AI chips in humans. For medical purposes only—at least for now.

			On NASA’s Mars 2020 mission, advanced AIs will autonomously pilot four rovers exploring lava tubes on Mars.2 An AI-led mission to Alpha Centauri is planned for 2069. Astrophysicists even talk of AIs exploring virtually the entire cosmos. 2001: A Space Odyssey’s HAL computer would be proud.

			As a high-tech industry, artificial intelligence couldn’t be hotter. AI tops all current venture capital (VC) investment categories and leads corporate research and development (R&D) spending. Amazon, Microsoft, Google, Facebook, Intel, Apple, and IBM all have big internal AI groups, and each is in the same elite, clubby AI alliance.3 On Silicon Valley résumés, AI gigs are the sexiest bullets. AI engineers are in such demand that tech giants are buying premarket AI startups just for their employees—paying up to $10 million per head—not per engineer but per employee, from CEO to front-desk receptionist. And this is just in the United States. If anything, China is making even more aggressive investments in AI start-ups.

			AIs are flying high, but with serious baggage. For example, some very smart people believe that an AI might someday become the next Joseph Stalin. Investment bankers (Goldman Sachs) and consulting firms (Deloitte, PWC, McKinsey) are predicting that one-third of the current American workforce will lose their jobs to AIs in the decade ahead. And why are China and Russia suddenly so gung ho on AI, and what should we be doing about it?

			Don’t look now, but there are many fewer people these days working in auto factories, lettuce fields, stock exchanges, distribution warehouses, call centers, air-traffic-control towers, clerical desks, customer support centers, and most retail big box stores. Have you noticed? It’s not that some strange force has called these workers to another world. They’ve being replaced by AIs.

			Amazon Go—the world’s first fully automated grocery store—is up and running in Seattle, with no human sales clerks. Shoppers download an Amazon Go app, hop an Uber, fill out their list in the car, arrive, gather up their groceries, and leave. Quoting an Amazon Go ad, “No lines. No checkout. Just grab and go.” Not good news for retail clerks.

			The trend of machines taking human jobs is not just going to continue; it’s going to explode, like mortars across Kabul, causing nasty disruptions and leaving real victims. The people losing jobs this time will not only drive trucks and work in factories, but they’ll also practice law, prepare tax returns, manage personal wealth portfolios, teach university classes, and even practice certain kinds of medicine. Expect to see radiologists, actuaries, commodities traders, paralegals, marketing consultants, professors, pharmacists, and more as collateral carnage (economically speaking) lying by the roadside.

			An AI-driven job-market disruption is coming; the only question is when. If the job losses described here are spread out over two generations, no one will much notice. If they’re in full swing by 2025, as most I-banks and consulting companies predict, Western economies will be rocked to the core. Robots taking over auto workers’ jobs in America, slowly over two decades, was a big deal. It caused an economic disruption in the upper Midwest that helped Donald Trump get elected president of the United States. Who knows what would happen if AIs replace half of all lawyers and accountants?

			Part of the problem is that Silicon Valley culture has long regarded lost jobs as wet garbage. “Move fast and break things” is its near-official motto—a sentiment that does not lead to much empathy when new tech kills a job category. I can’t tell you how many times in the valley I’ve heard some variation of  “Those bookstore owners (or travel agents or cab drivers) should have seen it coming,” which provides the justification for the standard Silicon Valley response when new tech creates job losses: “Hey, deal with it.” This time, with AI, the technology community must do better. This time we must all do better.

			This book is less about the future moral and philosophical implications of artificial intelligence—a favorite publishing theme of late—than it is about the fact that AIs are here to stay. Multitudes of them of various kinds, swarming everywhere. AIs are part of an unprecedented disruption, the invasion of new forms of intelligence on earth. This book is largely an attempt to make sense of this invasion, in social, political, and economic terms.

			Unlike most AI books, this one comes with neither neat equations nor definitive solutions to artificial intelligence issues. Rather, it is a series of stories, explorations, and questions—even a bit of humor and poetry. My task as narrator, as I see it, is not only to introduce you to this new species, to these machines that can learn with such extraordinary speed and power, but also to get you 

			
			
			
			
			
			
					AIs today are a primitive, immature species, but even so, they are learning at rates orders of magnitude faster than we humans ever have.

					Just like bees, once AIs start swarming, no one can say for certain where they’re going to land.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
				
					
				

			

			
			
			
					AI is accelerating rapidly. AIs are prime examples of the law of accelerating returns, popularized by AI impresario Ray Kurzweil, which states: Not only is technology changing quickly, the rate of technology change is also accelerating. Yesterday’s powerful new tech is being used to build tomorrow’s even more powerful new tech. The cherry on top of all this acceleration is AI. With deep learning and other new machine learning methods, powerful FPGA18 semiconductors designed especially for AI, cloud data centers offering extraordinary parallelization and scalability, and sensors collecting more data in a massively connected Internet of Things, we are now entering a perfect AI storm. Technology change is ever faster, racing like Usain Bolt, and meanwhile, the techno-geek financial industrial complex, from Google to GE to Goldman Sachs, is in full hype-cycle mode, heralding the imminent arrival of the biggest tech boom in history. And it’s all just getting started.

					No one knows exactly where AI is headed. The AI community is surprisingly and refreshingly open and collaborative. AI experts agree on a great deal, notably that current AI is far from the “general intelligence” we humans have. But there is much internal debate, as well. How will humans and AIs work together in future? Will AI be a job destroyer or a job creator? Will we reach the tipping point, called the technological singularity, when machines gain human-style intelligence? And if so, when? Could AIs become an existential threat to humanity? There are no consensus answers to these questions among scientists and engineers.

					We can all agree AI will be huge. Except to call AI huge is to miss the point. AI isn’t just the next PC, Internet, smartphone, or cloud. It’s all these rolled together and then some—the mother of all tech disruptions. In recent human history, the closest things to AI were the discovery of electricity and the subsequent electrification of America in the late nineteenth and early twentieth centuries. The discovery of nuclear energy and development of nuclear weapons and nuclear energy comes close, but ultimately, nuclear is a much narrower technology than AI and, with any luck, one whose role on Earth will remain far less significant.

					AI will affect all of us. You, me, and Bobby McGee, billions of Chinese, restaurant owners in France, teenagers in India and Africa, elderly in rest homes, children in day care, women executives in Shanghai, transgender bloggers in Chicago, heads of state, kick-ass surgeons, social network divas, you who are reading this book, and I who am writing it. By 2030, AIs will be like ants at a summer picnic the day the honey spilled. They will be everywhere, affecting everyone.

			

			
			
			
			
			
			
			
			
			
			
			
			
					What can Western democracies do to prevent a global AI arms race?

					How do we prevent the subversion of journalism by extremists using AIs to create deepfakes and other patently false “news” stories?22

					How much should AIs know about us?

					What are the consequences if an autonomous AI breaks the law—and who pays?

					Do we need an AI regulatory commission, of the kind established by President Truman to manage nuclear weapons?

					How do we manage AI today so that it doesn’t get out of control in the future?
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