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			“Jason is a true vanguard in the lineage and development of AI, especially for what counts—the human element. As technology commoditizes the true intellectual property for AI is natural language, distinguishing AI from bots and machine learning, and accretive value-add applications of the non-technology technology. Jason’s approach and success in software, building a paradigm-shifting organization, and contribution to the science of AI will continue to be groundbreaking. The application of AI in the field of human resources and its possibilities are nothing short of staggering.”

			—Ryan Tweedie, CIO HR and global managing director, Accenture; former managing partner and practice leader, HR Tech, EY; former CEO, Sapien Software

			“Breaking Bots is like two books in one! It starts off as a transparent view into the nontraditional journey of Jason Mars and his pursuit of ideas that change the world one conversation at a time. It’s also a clear narrative outlining how to push this important technology past its limits with a glimpse into how far we must still go to bring bots up to speed with the sci-fi ideas that inspired their initial creation.”  

			—Darrius Jones, chief strategy and marketing officer, Poly

			“Breaking Bots is an amazing success story well worth the read. It reminds us that the mission of effectively delivering disruptive technology to the world has to begin with the passion to change the world. Jason takes us on a journey that captivatingly documents his purpose-driven formula for success as a leader, inventor, and visionary. I am forever inspired by Breaking Bots!” 

			—Eldon Marks, founder and CEO, V75 Inc.

			“This is a story about defying expectation; it’s about how Jason, at every step of his life, defies society’s expectations and ‘being twice as good,’ from his upbringing to his professional career as a professor, and as an entrepreneur and a leader in the AI revolution. It is an absolute joy to read and the chapters are brimming with shards of wisdom and insights on the past, present, and future of AI.” 

			—Dr. Yiping Kang, head of product, Clinc

			“Breaking Bots provides practical real-world insights into the challenges of deploying technology in today’s highly complex world. Bringing new technology to bear is harder than ever with all the noise in society, and Jason’s story provides an eye-opening first-person view into the realities of battling large enterprise incumbents using cutting edge research.” 

			—Brian Yang, former SVP of conversational AI, Wells Fargo Bank
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Introduction

			
AI: A Human Revolution

			Before humans discovered fire, we were basically indistinguishable from animals. Then, somewhere between 1.7 and 2 million years ago, we harnessed the power of fire. That achievement catapulted us beyond a state of animalism. It was arguably the first invention and technology we developed and used—to cook, to stay warm, to defend ourselves—that made us special.

			By around 600 BC, we discovered electricity, and by 1800, we were sorting out how to utilize it. From then, the rate of transformational innovation increased dramatically. By 1946, we invented the first computer. Just thirty-seven years later, we invented the internet. Now, we have the ability to communicate with anyone on the planet, and we’re replicating our intelligence into computers. After all, once we’d harnessed fire and electricity, it only made sense that we’d eventually want to mobilize our own intelligence as a force.

			Artificial intelligence represents the ability to replicate the essence of what makes us humans interesting—which, I would say, is our intelligence. We have a tendency to claim it’s this that separates us from the rest of the natural world, and who’s to say we’re wrong? It’s a massive, special, weird anomaly in the universe that we have the ability to work toward duplicating the true essence of our greatness in inanimate atoms.

			We have this romantic sci-fi notion that we can take our consciousness and put it into machines. It seems far off, unreasonable even. But think back to October 13, 1966, before there were personal computers. NBC aired episode six of the very first season of Star Trek that day. For the first time, a Starfleet officer, Captain James T. Kirk, turns to a console on the USS Enterprise and says, “Computer, start.” The computer listens. As the humans in the room speak to it, the computer speaks back, answering questions, responding to statements, delivering information.

			And with that, a deep desire in the human subconscious became manifest: to communicate with our technology the same way we communicate with each other—through conversation. This desire represents a profound anthropological need of humans that isn’t confined only to technology. We humans tend to anthropomorphize and personify anything and everything, from the teddy bears in the Care Bears, to the banana in “It’s Peanut Butter Jelly Time,” and even what we don’t understand in a “God” (don’t fret, I’m not referring to your God). We name our technological devices, we feel a fondness for our Roombas, and we talk to our computers even when they can’t respond like the one on the Enterprise could. Human beings are a social species. We didn’t evolve to type or use a mouse; we evolved to have conversations, including with our technology. We want the USS Enterprise shipboard computer, J.A.R.V.I.S. from Iron Man, the interface from Her.

			This natural inclination means conversational AI has long been an area of curiosity for academics. Since the 1960s, we’ve been studying and tinkering. People and companies have experimented with various approaches to the same problem: How can we create interfaces with technology that use voice, conversation, and, most precisely, natural language?

			Three objectives are driving technology: reducing complexity, increasing convenience, and increasing delight in our lives. These drivers fuel the nearly irrational amounts of human effort and ingenuity that are required to invent. Conversational AI and AI in general are collectively our next fire, light bulb, or internet. This transformation has been our destiny since we were contemplating it in the 1960s. Thank you, Apple, Google, and Amazon, for whetting our appetite with Siri, Google Home, and Alexa. But now we’re ready for what’s next. There’s a massive gap between the AI experiences people are using today and what our imagination necessitates. 

			Right now, though, we’re at a bottleneck: the technology issue. Because technology is the bottleneck, it’s a fascinating moment to be a scientist. Right now, it is up to us to realize the future. It’s not the time of the merchants or engineers; it’s the time of the scientists. I argue the oil of scientific underpinnings to create phenomenal AI is present; it needs only to be tapped.

			That’s why I want to share my story and the story of the company I started: Clinc. We’ve found ourselves at the heart of the AI revolution, and our journey has allowed me to experience where AI has been, where AI is now, and where it can go. I want you to be a part of that journey—a journey that started in a very unlikely place.

			
Chapter 1

			
An Unlikely Story

			The Black Sheep

			It’s surprising that I’ve ended up where I am now.

			My parents are from a small country in South America called Guyana, population 750,000. My mom is from a wealthier, successful family in the region; my dad, on the other hand, was from one of the poorest rural environments imaginable. He grew up in a mud house with unfavorable education prospects and barely enough food to get by. In that community, there was virtually no economy. The concept of a steady job basically didn’t exist, and the idea of going to school, especially higher education, wasn’t on the radar. The fact that my dad clawed himself out of this environment makes him an extraordinary case even in his own family. Most of my cousins on that side still live a lifestyle similar to my dad’s lifestyle as a child. 

			My dad’s path out started with a moment of inspired resolve that came from his neighbors’ cruelty. Next door to the hut my dad grew up in was a family who lived in a house that was actually recognizable as a house. It was dilapidated and falling apart; it was not something you would call nice by any stretch of the imagination—but it was a house. 

			One night, during a terrible thunderstorm, my dad’s mud house began to leak heavily while he, his mother, and his siblings desperately tried to buttress the hut’s structure and keep the rain out. My dad glanced over to the neighbors’ house and found them on their sheltered porch laughing hysterically at the spectacle. At that moment, one of humiliation and despair, my dad said to himself, “I’m getting the hell out of this mud hut. I’m going to live in a house. Those neighbors will see that I can live better than them.” 

			Sometime after that night, during a visit to a doctor’s office, my dad was admiring the sturdy and well-put-together office. He asked the doctor, “How did you get all of these nice things?” 

			The doctor looked at him discerningly and said one word: “Education.”

			“All right,” my dad said, deciding. “Education. That’s how I’m going to make it out of here.”

			And that’s what he did. He focused on and excelled at his studies with a drive that was unmatched in his community. He got educated, got out, and became a professor of political science. He met my mother while teaching (she was actually his student at the time, but that story is for another day), and they married soon after. They had my brother during a sabbatical in California and me while they were living, studying, and teaching at the University of the West Indies in Jamaica. When I was eight, we all moved to Michigan, where both my parents joined the faculty at Wayne State University.

			So, I grew up with two professor parents. It sounds like a recipe for success, but it wasn’t that straightforward. Though they couldn’t be prouder of me today and often brag to their friends about my accomplishments, I bet deep down it’s a massive shock to my parents that I’ve reached this level of success.

			While my older brother was (and is) a genius, I was often viewed as the black sheep of the family. I was a troublemaker, a rebel, a bad boy who refused to follow directions. As a later medical diagnosis would confirm, my rowdiness, unpredictability, and hyperactivity had a name: ADHD.

			In the 1990s, the term ADHD was in vogue to describe any child who was not subdued and well behaved. My brother, on the other hand, earned an above-average score in eighth grade on the SAT, a college aptitude test typically taken at the end of high school. Regarded as a young black genius, he received a full scholarship to Cranbrook Schools, the poshest private school for the rich and talented in the region. Serving grades K–12 at a cost of $35,000 a year and with a $217 million endowment (more than many colleges), it was the school that senator and former presidential candidate Mitt Romney attended.

			My high school was Southfield High. It ranked 13,345 out of the 17,792 high schools in the US and was predominantly black. Needless to say, the majority of the Southfield High graduates did not attend elite universities.

			It’s important to note that the disparity in school quality wasn’t due to favoritism for my brother or neglect of my future. The reason was simple: we were poor. My brother’s talents earned him a spot in an elite school, and I went to the best public school I could go to legally within the confines of my school district. My parents tried to compensate with their guidance at home, but that’s difficult to do. Instead of studying and engaging in scholarly endeavors, I was obsessively focused on my own projects and interests. As far as my parents could see at the time, I was not on the same path my brother was on. They were praying that I wasn’t going to follow the wrong crowd and get into trouble. That might be an unfair simplification, but it’s pretty close to the truth.

			Being professors, my parents were sticklers for education. But school didn’t capture my interest. I was into playing video games. Then, when I was thirteen or fourteen, I learned there were programs out there that would let you edit those games. There was an entire “modding” (short for modification) scene dedicated to this. You could take Doom and actually change how it worked by giving yourself the ability to jump four times higher. You could make the weapons ten times more powerful so that when you shot an enemy, they would explode into little “giblets.”

			The fact that I could alter the rules of how the game worked blew my mind. “I’ve got to double down on this,” I thought. So, I did. I learned that the way people create video games was something called programming or coding—and that’s how this journey started.

			I taught myself everything about it that I could, including the C++ programming language so I could write video games. Out of necessity, I also taught myself how to fix old, broken-down computers. Money was tight, and if I had a crappy, burned-out hard drive, I had to learn how to make it function.

			Of course, all this newfound knowledge also led me into the exhilarating world of computer hacking. 

			The Hacker

			In the early days of the internet, there was a major hacking phreacking warez scene—warez meaning pirated software, super old school. People would set up their own little servers called bulletin board services, or BBSs, and one of the things you could find were programs that could generate legitimate credit card numbers.

			I came across this when I was twelve or thirteen. I thought it was interesting, so I tinkered with these programs and generated a bunch of credit card numbers. I never did anything with the numbers; I just explored how these programs worked.

			Back then, the most popular way to get the internet was to subscribe to a service like AOL. I signed up for a free trial with a competing service called CompuServe, which in my opinion was better than AOL. After the free trial, it would be forty dollars a month.

			When the trial was about to run out, I asked my mom if we could continue the subscription.

			“You’re too young for that nonsense,” she said.

			I was livid—and desperate. In anger and rebellion, I thought, “I’ve never actually tried one of these credit card numbers. Maybe I can extend the trial by putting one in.” I went to one of the programs, hit the “Generate” button, and put the number generated into the form for CompuServe. I had no idea if it would actually work.

			Until I hit “Submit.”

			It worked.

			The first emotion I felt was “Sweet!” immediately followed by complete and utter panic.

			I realized I had broken a law, and I was terrified. Around that time, it was a common occurrence for FBI SWAT teams to show up at a hacker’s house, kick in the door, raid the house, and arrest the hacker. You’d see it all the time in newspapers: a skinny teenager led out of a suburban house in handcuffs, surrounded by a SWAT team, his parents in the doorway looking horrified. Right after hitting “Submit,” I knew that could be me.

			I immediately deactivated the account and hid my laptop in a closet. For three days, I was completely panicked, waiting for our door to be kicked down.

			Fortunately, they never came. Never again would I do such a thing; I spooked myself into oblivion.

			But it didn’t mean I was done with computer mischief. I became an expert on computer viruses. In fact, I got suspended once for getting viruses on our school computers. It was at a middle school in Wisconsin where I went temporarily while my mom was doing a short stint as a professor at the University of Wisconsin and my dad was teaching in Detroit. The middle school had computers. They were old, slow, outdated machines, but they had internet. The school’s computer lab was my only access to internet at the time, and that’s where I could research “virii” (the cool hacker name for viruses). My browsing history was filled with my activity in the virii scene. 

			I started researching viruses to find ones I thought were really cool, and I downloaded them to a floppy disk for my collection. I was particularly fascinated with polymorphic viruses—polymorphic meaning the virus changes itself automatically over time, making it difficult to detect with a virus scan. There was one virus in particular that I believe was called “neurokilla.” This was the one I inadvertently unleashed on the school. It was silent and stealthy, and it was claimed to randomly kill computers in an irreparable way in a certain span of time after it was deployed. I dug deeper.

			Through my research, I learned it would interfere with the computer’s boot sequence by obliterating the MBR, the master boot record. If you corrupt the MBR on older machines, the computer won’t boot because it won’t recognize the disk. Sure, it’s possible to rescue such systems—but you’d need someone more sophisticated than the middle school IT guy. 

			All it took for a computer to contract this deadly virus was an infected floppy disk. Stick it in, boot the machine, and the computer would be infected—and nobody would know for another week or two until the computer suddenly up and died. Maybe it was an accident, maybe curiosity, but after I spent a day in the lab tinkering with viruses, an epidemic began. 

			One computer down. Two computers down. Five computers down. Two weeks later, every single computer was down. They tried to fix them, but of course they couldn’t. So guess what the administration did? They bought all new Pentiums for the lab to replace the 486s that died a tragic death by neurokilla. At the time I felt like a vigilante hero who, though unintentionally, brought some good to all the kids at the school.

			It didn’t go off completely without a hitch. In the course of my tinkering, I accidentally infected my own computer at home with the same virus. Like the school computers, it appeared pretty much unfixable. Unfortunately, I didn’t have the money for a new hard drive, and I couldn’t tell my mom that I busted my computer. I had no choice but to fix it myself, and it was quite an ordeal. I didn’t sleep for three days, trying to do it. I learned all about an MBR and how it works. I had to find these gnarly tools that let you scrub your hard drive, block by block, so I could reflash it from scratch. The amount of computer science I learned restoring my computer from my own virus was truly astronomical for a middle schooler.

			Of course, looking back, all of this was technically vandalism. I was a crazy and stupid kid, and it was a crazy and stupid idea to play with computer viruses on public property. It wasn’t until a full semester after this inadvertent activism that I was finally outed. I had an argument with one of my few friends at the school about which Power Ranger was superior to the others (clearly the black ranger), and he ratted me out.

			“We’re considering expulsion,” the principal told my mortified parents. “This is vandalism. We have his browsing history as evidence.” The principal showed them my browsing history, which plainly tracked my research into the virus.

			My mom pleaded with the school, and they agreed to suspend me for two days. After that year, we returned to Southfield, Michigan, for my mom’s new job at University of Michigan-Flint.

			The Loner

			That was my life growing up: stressing out my parents, getting into computer mischief, pulling crazy stunts, playing and making video games, and not focusing on my academics. As a black nerd, I didn’t adjust well to high school in the Detroit metropolitan area. I was interested in learning but not in what they were teaching me. All I wanted to do was code. On my own I studied math for 3D graphics and how to build 3D graphics engines from scratch, pixel by pixel. I spent class time reading my book on college-level analytic geometry, refusing to pay attention to what was being taught. Rarely did I do homework. I had no respect for my teachers, because I felt like I was so far ahead of them. And they just saw me as a peculiar kid. 

			My disconnect was compounded by the fact that my high school did not set me up for success. I learned years later that it was in the bottom-third percentile of high schools in the country. It was also 90 percent black. We were not encouraged to pursue our dreams or attend college. A couple of neighborhoods over, in the wealthy white area, there was a different narrative. Kids there were encouraged to continue their education at the highest levels beyond high school. They were told it was their right, their future, the story they could expect to live.

			In our school, we were repeatedly told that our lone path to any success was likely vocational school. I recall one day when all seniors had to attend a special session about a program in which we could apply with the local power company to climb poles and repair lines for a living. This was the type of blue-collar position that we were supposed to aim for, and the program is why a disproportionate number of black students follow such a path. There is nothing wrong with working on power lines, but when it is one of only a few opportunities presented to students, there is little chance they will ever discover and maximize their potential. They stay in that socioeconomic bracket and send their kids to the same poor school, and the cycle continues. It’s systemic. And, of course, it’s a system that extends far beyond schools today. It reaches back to the origins of the black experience post–Civil War and throughout all areas of society.

			The only reason I didn’t end up in that cycle is because of the stringent guidance my parents provided me and the focus they put on continuing my education. While my school didn’t really care, my parents brainwashed me on the importance of education. 

			That didn’t stop me from constantly complaining to them about high school. “I’m all alone!” I insisted. “There aren’t even any programming classes in my school. Can’t I just drop out? I’m not learning anything!” 

			Of course, dropping out was heresy to my mom. “Jason, if you do anything like that, I will destroy you,” my mom said. “You have to stay in high school because you have to go to college.”

			“Mom, I’m literally wasting my time!” I exclaimed. “I go there every day and waste my time, and then I come home and spend all night actually doing something real and cool. Why do I have to do this?” I was convinced that there was no way to learn but on my own. A quote I rediscovered on my programming website from when I was fifteen years old really shows my state of mind at the time: “I have asked a lot of people to help me with this project, but all I hear is ‘no.’ So I just want to say to all those people that didn’t believe me: SEE, I’LL DO IT, AND ALL BY MYSELF. SO HA.”

			“I promise you, Jason,” my mom said, “college will be completely different. It’s a wonderful place where you can pursue your passion, where you’ll find your people.” 

			I bought it. My parents convinced me that when I got to college, I’d find I wasn’t alone in the world. That meant something to a weird kid like me. Because that’s what I was: a weird, weird kid, an outcast living not even on cloud nine—I was somewhere out on cloud seventeen. The popular kids in high school were smoking marijuana, having sex, playing sports. I didn’t do any of that. While the cool kids all showed off their new clothes and shoes, I wore the same ripped pants and grubby T-shirts every day. I didn’t know how to socialize. I didn’t have any friends. I was, to put it mildly, not popular. And I wondered, “Where are the other Jasons?” I didn’t have a community. My parents convinced me that in college I would.

			But that was not the case.

			When I got to the University of Pittsburgh, the first thing I did was look for my people. I found all the kids in my freshman class who were coders—and I was shocked by how far below my capability they were. I had written entire programming languages, programming compilers, and 3D game engines from scratch in C++ while still in high school. They were writing toy applications in Visual Basic. The capability gap was too large. They didn’t know what the hell I was talking about. I was still alone.

			The education didn’t live up to the hype either, at least not at first. I skipped about half my programming lectures for the first two years of computer science classes, just coming in for the tests—for which I didn’t bother to study. I got Bs and B-minuses in every class. It wasn’t until I started going to upper-level classes that I actually began learning new things and becoming engaged.
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