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Prologue

There was never any question but that I would become an engineer.

So naturally, I became an accountant.

My old man was a mechanical engineer, dragged me and my mom around the country from job to job. His big brother, my uncle Ed, left home at seventeen to be an air force mechanic, spent four years in Europe with the USAF, then a decade more with Boeing, servicing Stratocruisers at Heathrow for Pan Am, United, and BOAC. He came home for my fifth-­birthday party in Disney­land. He gave me his air force mechanic’s cap, green and faded with old grease stains and a couple of darned-­over rips. I still have it. It fits me better now than it did when I was five.

Uncle Ed went to work for Rohr Aerospace in Chula Vista, doing field repairs on test rockets. Dad followed him as a consulting engineer, and we had Sunday dinner every week, sometimes with one of Uncle Ed’s glamorous girlfriends in attendance. Uncle Ed would rib my dad about engineering’s design defects that kept him and the other mechanics busy. I hung on every word.

Dad moved us to Ohio in my last week of junior high, then again to Escambia County, Alabama, in 1977—­my junior year—­for the oil boom. We felt like the only Americans thanking OPEC for the embargo. Dad made more money in the next two years than he had in the previous decade. They were so goddamned desperate for oil in those years that they recruited Black people to come to Alabama to work as managers in the fields. I survived two years of that. That was two years of high school with townies who hated us boomtown from-­aways with a seething resentment that often boiled over into lonely-­road beatdowns. I hated every goddamned thing about my life: Alabama, my school, boomtown living, and my father.

We were all ecstatic when I got accepted to MIT for electrical engineering. My dad was visibly relieved by the fact that I was going far, far away. He was only too glad to part with tuition and living expenses. With all that oil money sloshing around, he barely noticed. Anything to get me out of the house and end the constant screaming matches that left us both shaking and my mother in tears.

I was a prototypical MIT fuckup. I had a lot of hobbies. I wasted my time with the Tech Model Railroad Club, which led me into tabletop war-­gaming, and from there into steam-­tunnel exploration. Some of my circle overlapped with the anti-­war movement, and I had a four-­month-­long intense romance with Dominique, a French anti-­nuclear-­proliferation activist who was doing a poli-­sci degree at Harvard.

But it wasn’t the railroad or the war games or the steam tunnels that accounted for my terrible first-­semester grades. It wasn’t even Dominique’s fault, though there were months there where we kept each other up late every night, arguing politics and being horny teenagers.

I got straight Fs in my first semester because of an Altair 8800 kit that I bought the second week of school after seeing one at a Tech Model Railroad Club meeting with money I was supposed to spend on furniture, textbooks, and meals. I ran out of money the same week the provost wrote to my father to tell him that I was failing every class. The two letters arrived the same day. I got a message from the RA to call my father urgently. I called the operator from a pay phone in the lobby and inquired about the long-­distance toll, added up all the money I had left, shrugged, and called collect.

“Martin,” he said, after he’d told the operator he’d accept the charges. Even over the long-­distance line, his voice was heavy with barely controlled rage.

“Hey, Pop,” I said, trying to keep it light. I felt like I was about to puke. Then I had a sudden epiphany about a hard programming challenge that I’d wrestled with on my 8800 all afternoon and I was so distracted that I missed whatever he said next. “Sorry, what?”

“Martin Harold Hench, get the shit out of your ears.” My nausea returned. My father abhorred “low language.” The only other time I’d ever heard him say shit was the night Nixon resigned. My mother had sent him for a walk around the block and told him not to come back until he’d mastered his sensibilities.

“Sorry, Pop,” I said. “It must be a bad connection. Can you say that again?”

“Son, I have spent the past three hours on the phone with the provost, begging—­begging—­him to give you a chance to bring your grades up next semester. I told that man that you are a brilliant scholar, a prodigy, and that you had merely stumbled because of a lack of structure in your life. Now, as it happens, I don’t actually think you’re as smart as all that, but I by God know that you’re smart enough to pass freshman physics, algebra, and chemistry. It goes without saying that you are smart enough to get a passing grade in freshman Introduction to American Literature. There are toddlers who are smart enough to pass a literature-­review class.”

He paused long enough that I knew I was supposed to say something. I knew what I was supposed to say, too. I said it: “Yes, sir.”

“‘Yes, sir,’ is right, you little shit.” My stomach did another slow roll. “Because this isn’t just my faith in you talking. This is a—­” He choked momentarily, his anger so close to the surface. I flinched involuntarily, because my autonomic nervous system couldn’t understand that he was thirteen hundred miles away and could not smack me around, no matter how much he wanted to. “This is a . . . ​fucking”—­I jumped at the word—­“ultimatum. You have one more semester to pull your grades up, and if you fail to do that, then you will wash out of MIT.

“And listen carefully to me, you shit, you little shit, if that happens, you will not be coming back here when they sling your ass out of that dorm room. Am I being very clear?”

“Yes, sir,” I rasped. It was the swearing. My old man never swore. The words were like blows, conjuring the same feeling in my chest as I’d felt when he would come into my room, hands clenched into fists.

“I hope so, son. I truly hope so. Because I am as serious as a fucking heart attack. You hang up this phone, you go back to your dorm room, and you hit your goddamned books. You get one more semester to sort yourself out, or you can find someone else to call ‘Dad.’”

“Okay,” I said. My voice was barely a whisper. “I mean, yes sir.”

“Goodbye, Martin.” I stood there holding the receiver for so long that the operator came back on and asked me if I wanted to be reconnected. The thought literally jolted me, and I barked “No!” and racked the handset.

I was all the way up six flights of stairs to my dorm room when I realized he hadn’t said anything about the money.

*

My second semester was an even bigger disaster.

I’d like to say that I tried, but it would be a lie. It wasn’t that I wasn’t putting in any effort: I was. At no time in my life have I ever worked harder. I broke up with my girlfriend and lived on noodles and free Hare Krishna temple lunches or forgot to eat. I’d taken up smoking in my first semester. I quit—­not (just) because I was broke, but because I resented leaving my desk to go to the store for a fresh pack.

I worked until I couldn’t keep my eyes open anymore, then I keeled over and dreamed about work for a few hours until I got back up and worked again.

I was learning. God, was I learning. Every day came a new epiphany, sending me off on a new research angle, yielding more insights. I burned through whole sections of the MIT library and then started in on journals, looking for more current sources than the slow-­motion world of book publishing could provide.

The problem was, I wasn’t learning anything related to my classwork. I was learning to program a computer.

*

The Altair 8800 was made possible by Intel’s 8080 chip, the first low-­priced microprocessor powerful enough to do useful work. My kit came with a 4K BASIC module, and I traded a night’s typing work to a kid I knew for a second 4,096-­byte memory board and a copy of 8K BASIC.

A plug-­compatible PROM from IMS—­bought as-­is cheap from a guy at a swap meet and rehabilitated with a soldering iron and some schematics—­gave me another 4K of memory. By historical standards, my dorm room was now a supercomputing lab.

But I needed more. I was teaching myself to hack, first using the switch plate on the front panel to code in assembler, laboriously toggling the Enter switch after each eight bytes. After more swap meets, more soldering, more scrounging, I graduated to a keyboard and BASIC, a printer and reams of fanfold paper that had only been printed on one side and could be fed backward into the machine.

God, I wanted a screen!

I didn’t encounter the word “toolchain” until many years later, but that’s what I was making: programs to help me write programs that would help me write other programs. I’d never heard of a debugger, but I created one of those, too.

One cold February night I was contemplating one of the administrative building’s dumpsters, looking for more printer paper—­the dumpster had better hours than any office-­supply store in town—­and I ran into a fellow traveler.

Even by Cambridge standards, Art Hellman stood out as an eccentric, even at two in the morning, even in a dumpster. He was barely five feet tall (later, he’d swear he was five one, and only terrible people called him on the lie), with a head of wild red curls that both shot a foot into the air and crawled down over his back and shoulders, sometimes getting in his face. What he lacked in chin, he made up for in nose, and he had the bugged-­out eyes of a ceramic frog statue.

He wore a snowsuit under a parka—­he ran cold and found eastern winters almost physically intolerable—­and he was waist-­deep in a dumpster, holding a big three-­cell flashlight in one hand and awkwardly sorting through trash with his free hand.

“You look like you need someone to hold that light for you,” I said, and he just about leaped out of the dumpster, eyes rolling and hair flailing.

“Jesus, man, don’t sneak up on a guy, would you?” He shone the light in my eyes and I shielded them.

“Sorry,” I said. “Get that out of my eyes, okay?”

He didn’t move the light. “You a cop?”

“Yeah,” I said. “I’m a seventeen-­year-­old cop offering to hold your flashlight for you. Cut it out, dammit.”

He clicked the light off. Green blobs danced in front of me.

“Sorry,” he said. “You scared me, is all.”

“Don’t mention it. What are you after?”

“Anything, you know? If it’s any good, I bring it to the Free Store. I got everything I need. Last year’s move-­out date was a record-­breaker: bed, dresser, sofa, even a TV.”

“Color?”

“Shit yeah, color. You a freshman?”

“I told you, I’m seventeen.”

“Well, you could be a prodigy. We got seventeen-­year-­old seniors here. Are you a prodigy or a freshman?”

“I’m not a prodigy,” I said, and vaulted into the dumpster. The cold kept the smell down, but there was definitely a sour coffee-­and-­spoiled-­milk odor. “I’m Marty,” I said.

“Arthur Hellman,” he said. That was how he always introduced himself, even though every person on Earth, from his professors to his mother, called him Art. We shook. “What are you looking for, Marty?”

“Computer paper, you know, the kind with the perforated sprocket holes on the edges? For computers?”

“I am familiar with the article in question,” he said. He shone his light around the dumpster, looking for something. “This box,” he said, kicking a cardboard carton. I opened it up and squinted at it in the darkness. It was filled with reams of printer paper, at least two bales’ worth—­that is, twenty reams or five thousand sheets. I checked a couple of the reams—­they were all blank on one side.

“Perfect!” I said. I hefted the box, then balanced it on a corner of the dumpster, vaulted out, and set the box down on a dry patch of parking lot. Then I hopped back into the dumpster.

“What, that’s not enough paper for you?”

“No, that’s plenty,” I said. “I don’t think I could carry more than that, anyway.”

“So what are you doing?”

“I said I’d hold your flashlight.”

“But you found your paper.” He sounded bemused.

“But I said I’d hold your flashlight.”

“Where are you from, Marty?”

“All over. Last place was Alabama.”

“Alabama.”

“Yup.”

“What’s your last name, Marty? You’re Marty what?”

“Marty Hench.”

“Marty Hench from Alabama. You’re a mensch, Marty Hench. Hench the mensch. Here’s the flashlight.”

*

He had a much bigger haul than mine: a perfectly serviceable tool chest, a box of hanging files, a pile of mismatched plates and cups, and a toaster oven he hypothesized came from one of the break rooms. Then he moved on to the next dumpster, and the next. It was 4 a.m. by the time he was done, and the pile was taller than him. He’d told me repeatedly that I could go, I’d done enough, but I was spellbound, watching him work, helping out with my free hand. I’d always been so focused on printer paper that I’d never noticed all the great junk around it.

“Now what?” I said. “You’re gonna have to make what, fifteen trips to get this back.”

He snorted. “This won’t even fill up half my van,” he said, and took off around the corner. “I always park on a side street so a passing cop doesn’t wonder why there’s a mysterious van in the parking lot in the middle of the night,” he called over his shoulder.

It was a Chevy 108, mostly rust-­colored under the yellow streetlight. He unlocked it and then slid across to unlock the passenger-­side door. I was just about to get in when I had a moment of serial-­killer anxiety. I was literally getting into a strange guy’s van in the middle of the night on a lonely street. I didn’t know anything about this Art Hellman.

But it passed. Right from the moment I’d spotted him in the dumpster, methodically one-­arming through the trash, I’d known him for a kindred spirit. He’d dropped some hints that he knew a thing or two about computers, too. Besides, he was a squirt. I had a whole head on him. I could take him.

I got in the van. It smelled of crusty road salt and dirty ashtrays with an undercurrent of BO, your basic parfum de Boston winter. He fished around in the ashtray for a half-­smoked butt, lit it with the push-­button lighter, turned over the van’s frozen engine with a series of asthmatic revs, threw it into gear, and drove back to the dumpster.

“I can drop you off,” he said. “Maybe you want to get that second box of printer paper?”

I helped him load up, using dirty quilted movers’ blankets to back up the fragile pieces. I offered to help him unload his stuff first, and he grinned at me. “A mensch,” he said, and gunned the van through the Cambridge dawn.

*

The Free Store was a cramped storefront next to a package liquor store and a disreputable Chinese restaurant near the Alewife T station. He drove around back and unlocked a loading door and I helped him empty out his finds, along with several bags of day-­old bread he’d picked up from a bakery dumpster at the start of the night. He offered me as much as I wanted, so I kept a couple of loaves of dark rye for myself and mentally filed away bakery dumpsters as an adjunct to free Krishna temple dinners.

When we got to my dorm, he insisted on helping me carry up my printer paper, and told me to balance the rye loaves on his box. We had to stop twice in the stairwell, and drew stares from some student athlete types on their way to morning practice.

He set his box down on my bed. I was suddenly self-­conscious about the dirty laundry and dirty dishes, but his attention was riveted by my Altair. He shucked out of his coat and sat down in my desk chair and started running his fingers over the faceplate, toggling the switches, checking out the burns where I’d gotten careless with my soldering iron, tracing the wires to my cassette drive and flipping through my box of tapes, puzzling over my handwritten labels.

“What’s ‘Essay Magic 2.1’?”

I blushed. “It’s what I call my word processor. I based it on Electric Pencil, a little, and I had an idea that it would help me write better term papers.”

“Did it?”

I shook my head. “Not really. I spent so much time debugging it that I blew all my term paper deadlines.”

He nodded. “That happens. Show me.”

So I did, bootstrapping the Altair and feeding one of the reams of cold paper we’d just hauled up the stairs into my printer. I loaded the tape into the drive and loaded and ran the program. Once I had my editor prompt, I typed “The quick brown fox jumps over the lazy dog,” toggled the edit mode, and changed “lazy” to “crazy,” as the printer chattered beside us.

“May I?” he said, commandeering the keyboard before I could answer.

“Sure,” I said. “I followed Electric Pencil’s command structure and—­”

But his fingers were already clattering over the keys, sending blocks of type to the printer and then editing them. He broke out of the program and listed it out, peering at the printer, killing the listing to follow my gosubs, then jumping back. His finger traced the odd line, and he made little grunts of satisfaction.

“This is cute,” he said. “Really, really cute. I like it.”

I grabbed a binder off a shelf. “Want to borrow the whole listing?” I said.

“I want a copy of the tape,” he said. “And the printout. This is seriously cute.” He peered at the paper. “Got a toaster?”

“A toaster?”

“For the rye. I’m starving.”

So I made toast and found some peanut butter for it, and he got crumbs on my desk and peanut butter on my listings, and then he came to a part of the program I’d really sweated over, a way to swap whole paragraphs in and out of the text buffer without long lags, and he stabbed it with a finger and sprayed crumbs as he began to talk around his food.

“Swallow,” I said. “I can’t understand you.”

He chewed impatiently and swallowed. “This is bullshit,” he said. “God, why would you do it that way?”

I wasn’t even angry. This chinless, all-­nose redheaded clown was criticizing my code? Especially that code? Let’s see him do better. “How would you do it?”

He rolled his eyes and wiped his hands on his snow pants and grabbed the keyboard and loaded up the relevant section of my program and started to code, freehand, right over my own code. I started to object, then my attention snagged on the code pouring off my printer and I stopped. At first I couldn’t figure out what he was doing, then I got the general shape of it, and then it just snapped into place and I saw that he was right, my painstakingly worked-­out solution sucked, and his was a million times better.

I made more toast.

“I think you’d better start coming to our user-­group meetings,” he said.

“What user group?”

“The Newbury Street Irregulars.”

I’d never heard of them. I agreed instantly.

*

Though it’s possible I’d have flunked my whole second semester on my own, once I joined the Irregulars that possibility became a certainty. Formally, the group met on Tuesdays and Sundays, but you could show up at the clubhouse—­underneath a record store on Newbury Street—­at any time of day or night and you’d find our members, mostly guys, mostly undergrads, but there were a few graybeards and a few high-­school kids and even a few young women who must have felt very isolated and weird. Looking back on it, I think they must have loved computers a hundred times more than I did, because they ended up putting up with a hundred times more shit than I did, and still they showed up, wrote code, soldered, designed, argued.

Oh, how we argued. The walls were papered with annotated program printouts that were scribbled over with comments and suggestions and rude criticisms. There were three dumb terminals with acoustic couplers that could be used to dial into one of the electrical engineering department’s DECs or even the IBM 360, if you were lucky enough to have a login.

There were dues, and a roster of people who hadn’t paid them, but some of the kids came from money and would quietly kick in a few extra bucks to float deadbeats like me for another month. The best of these patrons expected nothing in return; the worst of them acted like I owed them endless debugging work in exchange for their charity. Art told me to tell them to go fuck themselves, but the truth was, I liked debugging, liked solving the mysteries presented by gnarly, chewy problems.

I saw my first Apple][+ when someone brought theirs into Newbury Street and immediately grasped its importance—­not just the elegance of its hardware design, which was on fine display in the schematics that shipped with the machine, but in the RF modulator that let us connect one of Art’s curbside-­rescue TVs and conjure up programs that could be endlessly revived without finding more paper or ink, without waiting for a printer to laboriously output its text.

I wanted one of those computers more than I wanted anything in my life. The system was the plaything of one of the rich boys, Nick Cassidy III of the Louisville Cassidys, who had a seemingly unlimited budget courtesy of his spectacularly wealthy parents. He was one of the guys who expected debugging work from charity cases like me, and it wasn’t even interesting debugging work because (a) none of the programs he wrote were very interesting and (b) all of the mistakes he made were very obvious.

But that didn’t matter. Fixing Nick Cassidy III’s awful computer programs meant time with his wonderful Apple][+. I just about moved into his house—­no dorm for him, he had a three-­bedroom place all to himself, with one room designated as a “study” and the other as a “guest room”—­and hogged his Apple machine. Working with a screen was . . . ​transformative. It was like I’d been learning to hit a baseball blindfolded, or dance in cement shoes, or . . . ​Well, it was like I’d been doing something I loved in a very hard way, and now I was doing it the easy way. I’d programmed on glass teletypes plugged into a mainframe or minicomputer before, but to have this window into a computational world I controlled, a computer that was right before me, for me alone, it was incredible. I didn’t hear the word “cyberspace” until well into the next decade, but the minute I heard it, I knew where it was—­it was the place I went when I was working on that computer.

*

The provost called my dad halfway through the semester, when our midterm grades posted. My dad left a message for me at the dorm. I didn’t return it. He left another message the next day. And the next.

Nick Cassidy III had a girlfriend visiting from back home, so I was stuck in the dorm, and that meant I was in the lobby when he called for the fourth time. The dorm monitor grabbed me.

“You’d better talk to him. I’m not an answering service.” He had a point. I liked him. He was doing grad work in anthropology and spent a lot of time in the monkey house and often compared the dorm to his primates. It was a good bit.

“Hi, Dad.”

“Son.” It wasn’t the stony voice I’d been expecting. It was choked with emotion.

“Dad?”

“Listen, Marty. You’re a thousand miles away. I can’t be there to sit on you and make you go to school. I tried threatening you. It didn’t work. You are going to flunk out of MIT. Nothing short of a miracle will prevent it at this point. Even if I hired you half a dozen tutors, you cannot pull your grades up high enough to pass any of your courses. None of them. It’s a mathematical impossibility. Does that mean anything to you, Marty?”

It pulled me up short. Look, I was seventeen, I was in love with computers, drunk stupid love, and nothing else had mattered. But MIT was in Cambridge and Cambridge was where the Newbury Street Irregulars were and the Newbury Street Irregulars knew more about computers than anyone else who was willing to talk to me. They were my co-­addicts, my technological family. I would have bet that not a single person in Escambia, Alabama, owned a personal computer. I couldn’t go back.

The realization pulled me up short. I mentally recited the six-­year-­old’s catechism: make it didn’t happen. But it had happened. I’d made my bed. I’d shot myself in the foot. I had no one to blame but myself, and I knew it, even as the six-­year-­old inside me was saying why didn’t anyone tell me? They had. My father had. I wasn’t angry at him anymore.

“I’m sorry, Pop.” I really was.

He didn’t say anything, and he didn’t say anything, and he went on not saying anything for so long that I finally asked if he was there.

“I’m here, Marty.”

“Okay,” I said.

“Marty, what’s done is done. You have options. You don’t have to get a degree, and if you do, you don’t have to get it from MIT. You can do what your uncle Ed did, join the air force, get trained, do a degree when you muster out.”

“I don’t think I want to join the air force,” I blurted. I thought about what my girlfriend—­the one I’d gone on so many anti-­war and anti-­nuke demonstrations with—­would think about me joining up. Then I wondered what I would think. I wouldn’t like it. I definitely would not.

“That’s fine. From what Ed tells me, it’s not for everyone, that’s for sure. But Marty, you need a trade. You can’t just drop out of college and push a broom around. You need a marketable skill. You need to be able to stand on your own. Someday you’re going to want a family, kids. You’ll want to support them.”

I was seventeen. I knew that all that was theoretically true but in a distant way that was as remote as a comet in the Oort cloud. “I guess so.”

“I know so.” He took another deep breath. “Marty, you know I love you. You know your mother loves you. This thing that’s happened, it’s not the end of the world. I’m sorry I blew my stack before. So you’re not going to be an electrical engineer, so that’s fine. But you gotta learn a trade.

“The provost gave me a number for a student counseling center. There’s people there, they can help you figure out what’s available. Maybe there’s a trade school, some place where you get a one-­ or two-­year certificate. Plumber. Electrician. Metal­worker. Nothing wrong with any of those things. Get your plumber’s ticket, you’ll be able to work anywhere, anytime you want, as long as or as short as you want, and you’ll earn a good living. It’s dirty work, but it’s clean dirty work. Without plumbers, the world wouldn’t be a very nice place.”

I laughed at that. Who was this guy and what had he done with my dad?

“That sounds good, Dad. I’ll talk to them. Where did you say they were?”

I borrowed a pencil and some scrap paper from the monkey guy and wrote it down.

“Thanks, Dad.”

“Your dorm is paid for until the end of the semester; your meal card will be good in the cafeteria until then. You’ve got one of the country’s great cities there at your feet, you’ve got some of the greatest institutions of learning, their libraries and lecture halls, all there for you to visit and use as you see fit. You use the time you’ve got, figure this out. I know you can do it, Marty. I have faith in you. Your mother, too. We both know you will be a great man.”

I hung up in a daze and handed back the monkey guy’s pencil. He handed me a tissue and I noticed there were tears on my cheeks. My old man and I butted heads a lot, but there were also lots of good times—­tossing a ball, arguing about science fiction novels, watching Star Trek together, going for hikes in the hills or swimming in the Pacific before we left San Diego. Sure, he made me angry as hell, and I clearly disappointed and frustrated the shit out of him, but he was my dad. I loved him. He’d just done me a solid, giving me time and space to “find myself” as my flakier classmates would have put it.

The thing is, I had found myself. I was a Computer Person. I wanted to compute with every hour that God (or whoever) sent, and then I wanted to do some more. Forever.

With that
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