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Character animation isn’t the fact that an object looks like a character or has a face and hands. Character animation is when an object moves like it is alive, when it moves like it is thinking and all of its movements are generated by its own thought processes…. It is the thinking that gives the illusion of life. It is the life that gives meaning to the expression. As [Antoine de] Saint-Exupéry wrote, “It’s not the eyes, but the glance—not the lips, but the smile.”

—JOHN LASSETER, 1994

All progress depends on the unreasonable man.

—GEORGE BERNARD SHAW, 1903


1. ANAHEIM

Like much of Southern California, the place where John Lasseter was standing had been part of an orange grove only fifty years before. The morning of March 10, 2006, Lasseter was on-stage at the Arrowhead Pond arena in Anaheim, the venue of the Walt Disney Company’s annual shareholder meeting. In front of him was an audience of four thousand or so investors, ranging from retirees to young parents who had brought along their children.

A couple of miles to the west was Disneyland, itself built on a former orange grove. Lasseter had worked there during summer breaks in college, first as a sweeper in Tomorrowland, whisking away candy wrappers and popcorn, and later as a guide on the Jungle Cruise. About twenty miles to the north was Whittier, his childhood hometown; there, he’d started his professional art career at the age of five with a crayon drawing that won him fifteen dollars in a contest at a local market. A bit farther, around forty-five minutes up Interstate 5, was the old Disney animation building in Burbank, where he’d worked as a junior animator some twenty-two years ago.

Lasseter presented a strikingly laid-back appearance, as usual. He wore blue jeans and tennis shoes; his wireless mike peeked out from beneath the collar of a Hawaiian-style print shirt. Between his attire and his round, cherubic face, it was hard to remember that he was a forty-nine-year-old senior executive of a company that had just been bought for $7.4 billion.

The past half-dozen years, under former chief executive officer Michael D. Eisner, Disney had set its shareholder meetings in a series of cold-weather cities during cold-weather months—the 2005 meeting had been held in Minneapolis in February—all the better, many suspected, to discourage attendance by the company’s increasingly restless shareholders. This year, however, there was no need for such ruses. In October 2005, chief operating officer Robert Iger had replaced the divisive Eisner as CEO. On taking the helm, Iger had quickly carried out a bold stroke, negotiating a buyout of Pixar Animation Studios. Although the price was high, the acquisition had proven to be overwhelmingly popular.

The deal was the culmination of one of the great reversals of fortune in business history. Pixar had started life twenty years earlier, not as Pixar Animation Studios, but as Pixar, Inc., a computer hardware company, one of hundreds dotting the landscape of the San Francisco Bay Area. A tiny animation group, consisting of Lasseter and a few technical guys, made short promotional films that brought in zero revenue; the group came close more than once to being shut down. When the Pixar Image Computer proved unprofitable, the company turned to selling animation software and making animated commercials for the likes of Listerine and LifeSavers. It kept running losses year after year.

In 1991, when Disney agreed to finance the production of Pixar’s first feature film for theatrical release, Disney had all but dictated the terms of their contract. In late 1993, Disney ordered Pixar to shut down production of the Lasseter-directed film, Toy Story, on account of script problems—leaving Pixar’s management and staff to wonder whether there would ever be a Pixar feature film at all. Many in Hollywood wondered whether audiences would even sit through a full-length film in the new medium of computer animation. It was unclear whether computer animation would prove to be a sterile novelty that would quickly wear thin.

Before long, however, Pixar was no longer the supplicant. A succession of beloved and commercially successful feature films, starting with the 1995 release of Toy Story and also including A Bug’s Life, Toy Story 2, Monsters, Inc., Finding Nemo, and The Incredibles, made Pixar the world’s dominant animation studio. Disney made a fortune distributing the films. When Pixar’s majority owner and CEO, Steve Jobs, cut off contract talks with Disney in early 2004, as the end of their distribution contract was in sight, the business press focused on the question of how Disney would cope. By then, it was Disney that seemed to need Pixar—the distribution of Pixar’s films made up around 45 percent of the operating income from Disney’s film operations. Disney’s internal market research showed that mothers of young children trusted the Pixar brand more than Disney’s.

With the acquisition, Lasseter was soon to hold the newly confected titles of “chief creative officer” for Disney and Pixar animation and “principal creative advisor” for Disney’s worldwide theme parks and resorts. The success of Pixar’s films had brought him something exceedingly rare in Hollywood: not the house with the obligatory pool in the backyard and the Oscar statuettes on the fireplace mantel, or the country estate, or the vintage Jaguar roadster—although he had all of those things, too. It wasn’t that he could afford to indulge his affinity for model railroads by acquiring a full-size 1901 steam locomotive, with plans to run it on the future site of his twenty-thousand-square-foot mansion in Sonoma Valley wine country. (Even Walt Disney’s backyard train had been a mere one-eighth-scale replica.)

None of these was the truly important fruit of Lasseter’s achievements. What success had brought him, most meaningfully, was freedom. Having created a new genre of film with his colleagues at Pixar, he had been able to make the films he wanted to make, and he was coming back to Disney on his own terms.

Lasseter was on hand that morning in Anaheim to whip up enthusiasm for the acquisition and for Pixar’s forthcoming films, Cars and Ratatouille. Iger had teased the audience earlier in the morning with a bit of misdirection, pretending to build up to an introduction of Lasseter and then changing the subject. When Iger was finally ready to bring him on, Lasseter met with energetic applause and whooping and yelling as the sound system played a few bars of the signature song of Toy Story and Toy Story 2, “You’ve Got a Friend in Me.”

When Lasseter speaks onstage, his exuberant gestures and delivery make it seem as if he’s filling the room. His voice, although slightly nasal, is still warm and appealing.

“For the Disney stockholders’ meeting, my wife said, ‘You’ve got to dress up, John,’” he began, “so I wore black tennis shoes.” The crowd laughed and gave him another smattering of applause.

He recalled his high school afternoons, running home to catch Bugs Bunny cartoons on channel 11. He told of finding the book The Art of Animation by Bob Thomas, and realizing that some people actually earned a living from making cartoons. “That’s what I wanted to be,” he said.

He remembered working on the Jungle Cruise ride, and the corny bits of comedy that the ride operators tossed off to enliven the show. Elsewhere, he had told friends that the experience brought him out of his shell and gave him confidence in front of people. Apparently, it worked.

“My favorite joke is—remember the natives that are on the pole and the rhino was there? You’d come up and say, ‘Oh, there they are, it’s the famous Hontas tribe. They’ve been lost for a long time. Oh, look, the rhino is trying to…poke-a-Hontas!’”

He recounted joining Disney’s animation division fresh out of the California Institute of the Arts, and seeing one of the early trials of 3-D computer animation. “I knew that Walt would have loved this,” he said.

He elided over the disappointment he’d felt as a young man in trying, and failing, to get the studio to embrace the new technology. Keeping his presentation upbeat, he said simply, “So I followed my dream to work with one of the most amazing people I’ve ever known in my life—Ed Catmull.”

The sixty-one-year-old president of Pixar, Dr. Edwin Catmull, looking on from the audience, was a computer graphics researcher who had fallen accidentally into the role of business leader. With his salt-and-pepper beard and round gold-rimmed glasses, he still resembled an academic. He was a geek’s geek who routinely brought scientific books and papers with him on vacation as recreational reading. Those who knew him well invariably described him as brilliant, but his intelligence was not the kind that advertised itself by dominating conversations; by and large, he preferred listening to talking. When he did speak, his words were genial and courtly.

While Catmull had built upon the work of others, the revolution in 3-D animation was in many respects his revolution. It was Catmull who had held to his youthful vision of fully computer-animated movies. It was Catmull, running computer graphics labs at the New York Institute of Technology and George Lucas’s Lucasfilm, who had assembled the technical and creative teams that would become the core of Pixar Animation Studios.

“In 1986, Steve Jobs bought us from Lucasfilm, and we formed Pixar,” Lasseter went on. “For the first ten years, we lost a lot of Steve’s money. A lot of Steve’s money.”

Steve Jobs was missing from the scene of the meeting, though he would soon be Disney’s largest individual shareholder (the acquisition was a stock-for-stock trade) and the newest member of Disney’s board. Lasseter was right about his money; Jobs had driven a hard bargain in buying Lucas’s Computer Division for five million dollars (not ten million, as is sometimes reported), but as it turned out, he put ten times that amount into the company over the course of a decade to keep it afloat. Few other investors would have had the patience of Jobs.

Lasseter continued by relating his affection for all things Disney and showing off footage from Cars and Ratatouille. He closed by bringing his story full circle: He was proud, he said, to come home to Disney again.

Listening to Lasseter’s presentation in its full sweep, one could recognize in it the cadences of a Pixar film: stretches of adventure narrative and comedy punctuated by moments of disarming earnestness—all capped by the inevitable happy ending. With the benefit of hindsight, Pixar’s success story does seem inevitable. The studio enjoyed an unprecedented six box-office triumphs in a row during its years as an independent company, turning out hits with clock-like regularity, and it would continue its winning streak under Disney’s wing.

Yet Pixar’s story was anything but preordained. It is a triple helix of artistic, technological, and business struggles, and it is a study in the tremendously uncertain and contingent nature of artistic, technological, and business success. It illustrates how professional prestige and social status flow into each other, and how a small organization can magnify its power by deploying them as an economic force. It shows how small things, done well, can lead to big things. It is the story of a small group of individuals who started with a shared ambition to create a new way of telling stories—within a virtual world of mathematical constructions—and who traveled a long and circuitous road until their vision became a reality.

Just as Pixar’s success was far from preordained, neither was the success of any of its leading figures. Indeed, one of the curious aspects of Pixar’s story is that each of its leaders was, by conventional standards, a failure at the time he came onto the scene. Lasseter landed his dream job at Disney out of college—and had just been fired from it. Catmull had done well-respected work as a graduate student in computer graphics, but had been turned down for a teaching position and ended up in what he felt was a dead-end software development job. Alvy Ray Smith, the company’s co-founder, had checked out of academia, got work at Xerox’s famous Palo Alto Research Center, and then abruptly found himself on the street. Jobs had endured humiliation and pain as he was ejected from Apple Computer, the company he had co-founded; overnight, he had transformed from boy wonder of Silicon Valley to a roundly ridiculed has-been. For each of these figures, one could say that failure rewarded him by opening the way to new and ultimately grander outlets for his ambitions.

The odysseys of these figures, and of Pixar as a whole, bring to mind the observation of the maverick economist Joseph Schumpeter that successful innovation “is a feat not of intellect, but of will.” Writing about the psychology of entrepreneurs in the early twentieth century, a time when the subject was unfashionable, he believed few individuals are prepared for “the resistances and uncertainties incident to doing what has not been done before.” Those who braved the risks of failure did so out of noneconomic as well as economic motives, among them “the joy of creating, of getting things done, or simply of exercising one’s energy and ingenuity.” In Pixar’s case, at least, the resistances and uncertainties were abundant—as was the will.

The story begins as a soft-spoken, straitlaced former missionary named Ed Catmull enters graduate school at the University of Utah in 1970. At the time, the discipline of 3-D computer animation is still an orange grove.


2. IN THE GARAGE

Now and then in history one finds a time and a place that seems to be charmed, where talent has assembled in a way that appears to defy all laws of probability—drama in Elizabethan London, philosophy in Athens during the third century BC, painting in late-fifteenth-century and early-sixteenth-century Florence. One of the lesser known among these is Salt Lake City in the 1960s and early 1970s—to be more precise, computer graphics at the University of Utah computer science department. Ed Catmull came of age professionally in this milieu, and his career would for decades to come show Utah’s influence on both his ambitions and his managerial style.

The university had recruited Dave Evans, a computer science professor at Berkeley and an elder of the Church of Jesus Christ of Latter-day Saints, to start its computer science department in 1965. Evans, in turn, recruited other top researchers to join the faculty—most notably, a thirty-year-old tenured Harvard professor named Ivan Sutherland. For his doctoral thesis at the Massachusetts Institute of Technology, Sutherland had developed a system called Sketchpad, pathbreaking for its time, that allowed users to sketch black-and-white engineering drawings with a light pen and a computer display. It wasn’t just that Sutherland’s system let a person draw with a computer, which was mind-blowing enough. At a time when users stood in line to drop punch-card programs into a card reader, the better to meter out the computer’s precious milliseconds, Sketchpad relied on the insane idea of letting one person use a room-size computer all by himself.

Equipment for computer graphics could not be bought off the shelf in the late 1960s, so Evans and Sutherland also started a company to build and sell it. Consequently, researchers at Utah always had the latest top-of-the-line graphics hardware. Money flooded into the department from ARPA, the Advanced Research Projects Agency, a unit of the Pentagon created in response to Sputnik to fund research on next-generation technologies.

Computer graphics was a small field, and the word spread that Utah was the place to go. Evans, uninterested in the hierarchy and formalities of graduate education, wanted students undertaking their own research as soon as possible; the more daring the objective, the better. He and his colleagues gave graduate students autonomy and respected them as professionals, treating them as top-flight researchers who just happened not to have Ph.D.’s yet.

The result was an environment in which it was not unusual for students to achieve major advances. Henri Gouraud, a young Frenchman, came to Utah’s department and developed a superior way to calculate the shading of curved three-dimensional objects, one that made the objects look far smoother than had been possible before. The Vietnamese-born Bui Tuong Phong came to Utah and was the first to conceive a method for creating objects with realistic-looking illumination and highlights. (Gouraud shading and Phong lighting are still used in graphics software today.)

Other doctoral students of the period would go on to play key roles in the development of computer graphics and in laying the foundations of modern personal computers. The list of names reads like a Homeric roll call: Alan Kay (Ph.D., 1969) would conceive, among other things, object-oriented programming and the point-and-click graphical user interface, both of them now ubiquitous. He would advocate in the early 1970s for the bizarre (as it seemed at the time) concept of a notebook-size computer that you could carry around with you. John Warnock (Ph.D., 1969) would do pioneering work with digital typefaces and desktop publishing, leading to his co-founding Adobe Systems. Jim Clark (Ph.D., 1974) wrote his thesis on virtual-reality displays, founded Silicon Graphics to build computers for high-speed 3-D graphics, and co-founded Netscape at the dawn of the era of the World Wide Web. Nolan Bushnell, an undergraduate (B.S., 1969), would go on to start Atari and popularize video games. Another Dave Evans recruit on the faculty, Tom Stockham, would pioneer both digital enhancement of photographs and digital sound recording.

Catmull entered this Athens more or less by circumstance. He was a local boy out of Granite High School across town. Born on March 31, 1945, in Parkersburg, West Virginia, he had grown up in Salt Lake City, the oldest of five children in a Mormon family. He had come to the university as an undergraduate in 1963, interrupting his college years to go on the two-year missionary experience that was customary for young Mormon men—the church sent him to Coney Island and Scarsdale, New York.
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The Granite High School debate squad, 1962–1963. Ed Catmull, captain, is at right. In addition to debate, Catmull was active in the math, science, and drama clubs. As a boy, he had hoped to become a Disney animator, but he decided in high school that he lacked the ability to draw.
Granite High School yearbook photo

The interruption proved to be providential indeed: He returned to campus just as the computer science program was getting underway. Alan Kay, then a graduate student, taught Catmull’s first programming course. Kay remembered Catmull for his habit of going beyond the call of an assignment for fun. “He just liked to program, and usually would add things to the assignments that he thought about along the way,” Kay said. “This is always a good sign.”

After graduating in 1969 with a degree in computer science and physics, Catmull took a job at Boeing, but was soon caught up in a mass layoff along with thousands of other employees. He came back to the department as a doctoral student with a radical idea. He had aspired in his youth to be a Disney animator; as a boy, he looked up to Walt Disney and made flip books in preparation for what he assumed would be his future career in cartoons. In high school, however, he had ruefully concluded that he couldn’t draw. Now the thought seized him: Computers might allow him to do animation after all. With computer graphics, he could create not just individual images, but feature-length animated films.

“Computer animation was sort of on the lunatic fringe at that time,” said Fred Parke, a fellow Ph.D. student in Catmull’s class who also worked on animation. “People were just barely to the point where they could get a computer to put out still images.”

It was obvious that it would take years for the state of the art in computer hardware to catch up with this ambition, and there was no end of problems to be solved on the mathematical and programming side. Nonetheless, from Catmull’s point of view, there was no better time or place to get started than right here and now.

In 1972, Catmull took the opportunity to make a short animated clip for a graduate course project. He decided to digitize and animate the closest thing at hand—his left hand. Nothing about the film came easily or simply. He began by making a plaster-of-paris mold of his hand; when he pulled the mold away, the hair on the back of the hand came out painfully with it. He then made a plaster model from the mold and drew about 350 small triangles and other polygons on the model in ink.

When he was done, the drawings of the polygons crisscrossed the plaster hand like a net. Just as one could approximate a curved line with a series of short straight lines, a curved object could be represented by a mesh of polygons. Digital counterparts of these polygons would represent the surface of his hand in the computer. He laboriously measured the coordinates of each of the corner points of the polygons and typed them into the computer with a Teletype keyboard. With a 3-D animation program that he wrote, he could reproduce the disembodied hand on a screen and make it move.

Just getting a look at his imagery was a task in itself. Because the display hardware never showed the entire image on screen at any one moment—it took thirty seconds or so to cycle through the image—Catmull could see a frame of his work only by taking a long-exposure Polaroid of the screen and looking at the snapshot. Once he was satisfied, he then shot the footage using a thirty-five-millimeter movie camera that the department had rigged to take pictures from a CRT screen.

The resulting film, roughly a minute long, was jaw-dropping in its day. It showed the hand swiveling, opening, and closing, and then—the pièce de résistance—the film took the viewer up and into the inside of the hand and looked around. Parke created a computer animation of his wife’s face at around the same time. The two films defined the cutting edge of computer animation for years afterward. (Snippets of both films were also incorporated into the now little-remembered 1976 film Futureworld.)

Professor Sutherland opened up a line of communication with the Walt Disney Co. to see whether Disney could be persuaded to use computer graphics in its production process for traditional animation. Knowing of Catmull’s enthusiasm for animation, Sutherland brought Catmull to Disney to meet with executives there. Disney management wasn’t interested in computer graphics, but invited Catmull to help the Disney Imagineering team use computers to design a new ride—specifically, Space Mountain, a roller-coaster ride planned for the Walt Disney World complex that had just opened in Orlando, Florida. Catmull begged off and the two men went back to Salt Lake City.

Catmull’s thesis project had him tackling three-dimensional curves once again. He was interested in bicubic patches, a mathematical way to represent curved surfaces that was smoother than a polygon mesh with all its edges. He figured out how a computer could decide which parts of an object created from bicubic patches should be visible to the viewer, and which parts were hidden from view (because they were behind something else). It was one of those problems in computer graphics that sound easy in principle, but turn out to be very hard in practice. Catmull’s solution to the hidden-surface problem relied on an invention he called the Z-buffer, an area of memory that kept track of the distance between the viewer and the closest surface at each point of a scene.

His work on bicubic patches and the Z-buffer was groundbreaking in itself. Yet his thesis had still another major discovery in store. As an offshoot of his fiddling with the mathematics of curved objects, he found a way to project an image, any image, onto an object’s exterior. With this invention, known as texture mapping, an object in a computer graphic could be given an appearance of marble, say, or a wood-grain finish. His first texture map was a projection of Mickey Mouse onto an undulating surface. In his dissertation, he illustrated the concept with a projection of Winnie the Pooh and Tigger.

The trifecta of accomplishments in Catmull’s 1974 doctoral thesis—bicubic patches, the Z-buffer, and texture mapping—would have ensured him lasting fame in the field of computer graphics even if he had never done anything else. In his mind, though, they were just stepping-stones to his real goal—namely, computer-animated feature films.

The path forward for a newly graduated computer graphics specialist was not well marked. Neither academia nor corporate America—nor, of course, the entertainment industry—was hiring battalions of people with Catmull’s expertise. Catmull was turned down for a faculty position at Ohio State University, which had a small computer animation effort underway. He then put his hopes on a new project of Professor Sutherland, who had just gone to Hollywood to start a second firm, a production company for computer animation called the Picture/Design Group. Its goal was to create computer-animated footage on assignment to be incorporated into commercials, television shows, and films. Catmull waited in Utah while Sutherland and his partners sought investors.

By this time, Catmull had a wife, Laraine, and a two-year-old son depending on him. Months went by without a job opening up for him at Sutherland’s company, and finally the Picture/Design Group shut down altogether. Practicality prevailed, and Catmull accepted a programming job in Boston with a company called Applicon. The company made software for computer-aided design, an area far from Catmull’s interests. The graphics work at Applicon was based on line drawing, not the solid 3-D geometry and shading that Catmull cared about. Character animation, of course, was well off the company’s agenda. At the age of twenty-nine, he was distressed to find himself simply marking time—doing what he perceived to be dull, routine work, yet unsure what direction to go.

This had continued for several months when he received a puzzling phone call at the office. On the line was a secretary for someone he had never heard of. She was calling to set up Catmull’s airline ticket to New York, she told him.

“I had no idea who the woman was or why she was trying to get me to New York,” Catmull recalled.

Unknown to Catmull, an eccentric multimillionaire had appeared on the scene back in Salt Lake City. Alexander Schure, a successful entrepreneur, had founded a university called the New York Institute of Technology in 1955. Schure was its president. Lately, Schure had been bitten by the moviemaking bug and had opened an animation studio on one of the school’s campuses on Long Island. Watching the animators at work, he was struck by the amount of costly hand labor involved, and came to believe that computers could replace most of the people.

Catmull’s animated hand, plus the animated face of Mrs. Fred Parke, was now part of a promotional reel for Dave Evans and Ivan Sutherland’s hardware company, Evans & Sutherland. An enterprising salesman for E&S had been making cold calls on East Coast universities and had struck gold when he gave a copy of the film to Schure. Soon Schure was in Utah meeting with Professor Evans and Professor Sutherland and buying one of every kind of equipment they had to offer.

In the course of the shopping extravaganza, Evans asked Schure who was going to run his computer graphics operation. “Who should it be?” Schure asked in return.

“Well, you just missed the right guy,” Evans told him. “Ed Catmull has just taken another job out of desperation.”

Once Catmull understood why Schure’s secretary was calling, his interest perked up. He flew to New York and found that Schure was offering him exactly the break he had been wishing for: his own research lab devoted to computer animation. During the interview, Catmull asked Schure what he’d bought from Evans & Sutherland. Schure replied that he didn’t know—all he knew was that he had one of everything.

In November 1974, Catmull became director of the NYIT Computer Graphics Lab. He brought along his officemate from Applicon, Malcolm Blanchard, who started in January.

The school eschewed academic aspirations of the ivy-covered variety. Somewhere between a third-tier university and a diploma mill at the time, it prospered by meeting the needs of two groups of students: G.I. Bill veterans who could not gain admission elsewhere, and young men who needed a student exemption from the draft to keep them out of the Vietnam War.

Catmull’s computer graphics lab had no involvement to speak of with the rest of the university. The setting on Long Island’s North Shore was as peaceful as it was photogenic. It was F. Scott Fitzgerald country. Schure had assembled the campus from several grand estates and used the mansions as the school’s buildings. For the lab, Schure set aside a converted four-car garage—albeit an unusually stately garage—in the shadow of one of the mansions. Catmull began setting up a workroom in the garage’s upper level, formerly the chauffeurs’ quarters, and a computer room on the ground floor.

His next task was to gather a team to push the limits of 3-D graphics. The group he brought together at NYIT would evolve into Pixar Animation Studios, which was, in a hyperliteral sense, a garage company.

At the same time, another aspiring computer artist was undergoing his own odyssey some three thousand miles away. Alvy Ray Smith, born in the panhandle of Texas and raised in New Mexico, had a lifelong love of painting. He had also picked up computer programming while he was a college student at New Mexico State University; the school’s computer classes were taught by men from nearby White Sands Missile Range.

Like Catmull, he didn’t feel he could support himself with his art, so he went to Stanford on scholarship to study for his Ph.D. in electrical engineering. He continued to paint in his spare time, exhibiting at the Stanford Coffee House at one point. He finished his doctorate in 1968, having also absorbed the politics of the Bay Area of the late 1960s. He went on to New York University to teach a branch of computer science called cellular automata, the field in which he had done his thesis work—the mathematics of self-reproducing machines.

Smith might have continued along his sure and steady academic progression if not for a momentary slip of his ski cap. He was schussing down a slope in New Hampshire in 1973 when his headgear fell over his eyes and blocked his view of another skier heading toward him, wildly out of control. He spent the next three months stuck in a full-body cast, chest to toes.

“This time turned out to be one of the most wonderful of my life,” he remembered.

It forced him to rethink everything. He realized that his life of comfort and relative privilege was on the wrong track, “not using my artistic talent, not enjoying the fact that only a dozen people in the world could talk CA [cellular automata] with me.”

And he realized something else that troubled him. “I was supporting the war effort, which I disapproved of, by teaching computer science,” he said. “Those guys went off and helped the military machine.”

He decided to go back to California with no job and no plan. He would live on a shoestring, relying on his savings until he happened upon the right situation. “I just knew, somehow, that something good was going to happen if I could get back out to California.”

Smith settled in Berkeley and waited for whatever was going to happen.

After some months, he took on a writing project that required him to spend time at Stanford’s library, forty miles away. He cadged a room for the night from a friend, Dick Shoup, who was living in Palo Alto. Over lunch the following day, Shoup invited Smith to come to his office to see the software that he had written for painting. Shoup was based at Xerox’s Palo Alto Research Center, or PARC—a collection of Ph.D. researchers that Xerox mostly left alone to work on audacious technology projects for the office of the future. PARC’s farsighted work under Alan Kay on personal computers and graphical interfaces had already made it the first corporate research lab, in all likelihood, to be profiled in Rolling Stone magazine. Other teams at PARC were working on office computer networks and developing the first laser printer.

For the past several years, knowing that Smith was an artist, Shoup had been trying to interest Smith in his painting-software project. Smith, however, could never make sense of Shoup’s notion of painting with a computer—it seemed like gibberish—and had always put him off. Now, having been Shoup’s houseguest, he could not decently avoid the invitation again.

What Smith had awaiting him was a look at the first color painting program anywhere. Shoup called it SuperPaint; it used a tablet and stylus and, despite its pioneering status, it offered many of the garden-variety functions of modern painting software. As Shoup put the system through its paces, Smith was dumbstruck. He recorded the visit in his journal: “I was reluctant to go…. I went because of his hospitality—and was greatly and very pleasantly surprised! His machine finally exists: a color TV ‘paintbrush’ hooked up to a computer. It is dazzling.”

Smith left the lab realizing he had found the “something good” he was waiting for. He came back a few days later and, losing all track of time, ended up staying on the machine for twelve hours. He implored Shoup to get him on board at PARC, somehow, so he could keep experimenting with computer painting. Shoup couldn’t win approval to hire him, but was able to circumvent the company’s systems by paying Smith through a purchase order—as if Smith were a case of staplers.

Smith started in August 1974. His job was to create a video of animation that would show off the system’s capabilities. He mixed abstract sequences with classic walk animation that he picked up from a how-to-animate book. Another young artist, David DiFrancesco, found his way to PARC, and the two took turns running wild on SuperPaint.

Xerox took away their plaything in January 1975, however, following a corporate decision to concentrate on black and white. Smith told anyone at Xerox who would listen: Hey, look, color is the future and you own it completely. But the decision was final—color had no place in the office of the future. Smith’s purchase order was canceled.

The main thing Smith had lost was not the paycheck, or even the painting program itself (he could write one if he had to), but the graphics hardware that was under the hood. It was a device called a frame buffer, a region of computer memory that one could, in effect, look at on a screen. The frame buffer was the canvas of Shoup’s painting system. Each point, or pixel, on the computer’s video display corresponded to a memory location in the frame buffer. When a program changed the number that was stored in some memory location of the frame buffer, the color or shade of gray of the corresponding point on the screen instantly changed with it. A paint program such as SuperPaint essentially followed what the artist did with the stylus and then changed the frame buffer’s memory accordingly. Unlike earlier graphics hardware, which could only draw lines, a frame buffer gave the programmer complete control over what appeared on screen.

Thus, to paint with a computer again, Smith and DiFrancesco would have to find another frame buffer. This was no small task. Although omnipresent in computers today, they were hardly anywhere to be found in 1975; Xerox PARC had had to design and build its own. Rumor had it that the University of Utah was getting one, though, so the two took off in Smith’s white Ford Torino for Salt Lake City.

When they reached Utah’s computer science department, Smith and DiFrancesco assiduously avoided using the word art, correctly guessing that the department and its Pentagon-funded projects had no need for artists. Nonetheless, the people there quickly sorted out what the two were after. There was nothing at Utah for them. But a graduate student mentioned that there was another place they could try: An oddball multimillionaire from Long Island had just come through and ordered everything in sight—even an eighty-thousand-dollar frame buffer.

With their hey-man style and down-to-there hair, Smith and DiFrancesco freely marked themselves as Northern California hippies. As Smith showed his excitement about what he had just heard, he received a friendly warning. This guy from Long Island hired one of our Ph.D.’s to run his lab, Smith was told: Ed Catmull. He’s good, but he’s a real strong Mormon—very straight. Watch out.

Undeterred, Smith and DiFrancesco spent the last of their money on plane fare to New York. There, they borrowed an old Porsche from DiFrancesco’s father and made their way through a snowstorm to the converted garage that housed Catmull’s little operation.

Catmull welcomed them and explained his assignment: to do whatever needed to be done to make animated films on a computer. Elsewhere on the campus, Schure had hired a team of more than a hundred animators, background artists, and so forth from Hollywood and New York to work on a traditional, hand-drawn animated film; Catmull’s group, as soon as he had one, was to learn animation from them.

Outwardly, Catmull and Smith were a study in contrasts: Catmull, a slender man and reserved; Smith, outgoing and outspoken, built big in a way that reminded some of Smokey Bear. Still, they got along easily, sharing each other’s excitement for computer graphics and its seemingly boundless possibilities. Catmull, as it turned out, wasn’t put off at all by Smith’s Bohemian nature; the warning in Utah had been needless. “He was just accepting,” Smith recalled. “He didn’t lay his trip on anybody. And he didn’t discourage you from your trip.”

Catmull, feeling overwhelmed by his project, was pleased to have an offer of help from the visitors. The four of them—Catmull and his former officemate Blanchard, the 3-D guys, plus Smith and DiFrancesco, the 2-D guys—were soon in a limousine carrying them to a mansion on the next estate over. They were ushered across the mansion’s cavernous foyer and entered the dining room. As uniformed waiters scurried about, the men heard a voice from a table across the room. “Welcome, California!” roared Alexander Schure.

Schure was a true visionary of computer animation, staking a fortune on the idea at a time when the concept was difficult for others even to fathom. Part and parcel of his visionary nature, as Catmull already knew and Smith was about to learn, was his unorthodox manner of communication. It was a fluid, impressive-sounding rhetoric that often fell slightly short of making sense. DiFrancesco would later call it a “word salad.” (A notorious specimen of Schure’s verbal style was his pronouncement to a reporter, “Our vision will speed up time, eventually deleting it.”)

“He would start talking and we didn’t know what he was talking about,” Smith remembered. “He just didn’t speak in the usual conversational exchange. He would spew this poetry and, in order to get a word in, you had to start talking—just start talking at the same time. And after a while, if you heard your words coming back in his flow, you figured, well, I guess that idea transferred.”
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The former garage and chauffeurs’ quarters on Long Island’s North Shore where Pixar had its origins as the Computer Graphics Laboratory of the New York Institute of Technology.
Courtesy of Alvy Ray Smith

The frame buffer had not shipped yet from Evans & Sutherland, so the men started by teaching themselves how to use the 3-D line-drawing system that had already come in, as well as the lab’s minicomputer, a PDP-11/45 from Digital Equipment Corp. A friend told them about a newfangled operating system called Unix that had just come out of AT&T’s Bell Labs, together with the programming language that came with it, called C. Catmull and Smith both disliked Fortran, the programming language then pushed by IBM. Fortran was a symbol, in their eyes, of bland big-company mediocrity; they quickly became devotees of what they regarded as C’s more logical and elegant style.

Once the men had the technical basics in place, the NYIT Computer Graphics Lab was an ocean of opportunity and freedom: Your job was whatever you thought was important, so long as you were filling in a piece of the computer animation puzzle. Catmull worked on a 2-D program called TWEEN to automate the so-called inbetweening of traditional hand-drawn animation—that is, to draw frames of character motion between an animator’s hand-drawn frames. (For a while before Unix came in, Catmull wrote it in assembly language, the computer’s most tedious, most laborious, lowest-level language—such was his aversion to Fortran.) After the frame buffer arrived, Smith worked on a program for painting backgrounds, taking notes from a background painter in Schure’s cel animation group. DiFrancesco experimented to find better methods for filming images from a screen. Blanchard, a master systems programmer, fixed bugs in Unix and the C compiler.

Catmull gradually brought more people on board. Employee number five, Christine Barton, one of the first women in the field, went to work on creating a network among the lab’s computers. (The network had to be built from scratch; this was years before local networks would reach the mainstream.) Jim Clark continued the work he had started at Utah on virtual reality; his device was a headset display, basically two small screens mounted near the user’s eyes to project computer graphics. Another guy was tackling real-time digitizing of video—turning a video signal into a stream of binary computer data as the camera rolled (or the videotape unspooled).

A summer intern at the lab from Utah’s doctoral program, Jim Blinn, worked on an effect he called “bump mapping.” Catmull’s texture mapping, despite its name, did not give physical texture to the surface of an object; rather, it was like painting or wrapping the surface of the object with a two-dimensional image. One could, for instance, use texture mapping to wrap an image of concrete onto a 3-D object to create the appearance of concrete, but the surface would still lack the up-and-down dimensionality of concrete. Blinn was seeking to overcome this limitation by finding a way to apply a three-dimensional texture to an object’s surface, making it rough, embossed, ridged, or whatever was needed.

As the staff grew, the managerial side of Catmull’s job grew along with it. His style was to try to re-create the atmosphere of an academic department—Utah’s—and so the result was a loose-knit collection of largely self-directed projects. His role, as he practiced it, was to empower others: to offer counsel when asked, to run interference with the university, to handle issues with Schure. Dictates from the top were next to nonexistent. The style was a natural fit for the lab’s talented and self-motivated staff, with their ardor for the lab’s work.

Indeed, for most of the group, day and night did not exist there. Catmull, a family man, kept a regular daytime schedule, but the others generally worked for as long as their bodies could carry them. They were acutely aware of the privileged existence they were leading—the privilege of tapping into their shared passion for computer graphics—and wanted not to miss one more hour of it than they had to. They were intense, if not maniacal.

Music was a must. Whoever was in charge of the music for the day would put on some Pink Floyd or Cream, perhaps, or Bob Dylan, or occasionally soft jazz. Now and then, someone would say, “Oh, wow,” and others would hurry over to see what the person had just accomplished. At around three or four a.m., they would catch some sleep back in their rooms—Schure had arranged living quarters for them on other nearby estates—then wander into the office in groups to start again. Smith found that he had a twenty-six-hour cycle, his workdays drifting in and out of phase with Catmull’s over the course of a couple of weeks.

“It had the great sense of being this fraternity of geeks,” recalled Ralph Guggenheim, a hire out of Carnegie Mellon University.

Adding to the fantasyland aura of the place was Schure’s munificence in buying equipment. From a computer aficionado’s point of view, it was hot-rod heaven. When Digital Equipment Corp. came out with a next-generation minicomputer called the VAX, the NYIT graphics lab got the first machine off the assembly line—notwithstanding the price tag of more than $200,000 (over $600,000 in present-day dollars). “He kept asking us what we should get next; we’d tell him and he’d buy it,” Smith said.

A crucial moment in Schure’s buying spree came after the researchers told him it would be nice to have two more frame buffers. Talking over and through his word salad, they said that adding two frame buffers to the one that the lab already owned would allow much better images; the three devices could be tied together, giving triple the amount of memory per pixel. A few weeks later, during a routine visit to the upstairs workroom, Schure casually mentioned, “Oh, I just bought you five more frame buffers.”

It was crazy-wonderful. Schure had dropped three hundred grand (in mid-1970s dollars) on the basis of an offhand suggestion. The machines he had bought would give the lab an unprecedented capability. The key to it was a simple relationship: The more memory one had per pixel, the more colors or shades of gray one could choose from at any point on an image. If a frame buffer offered one bit, one binary digit, per pixel, the choices for each pixel were just 0 and 1—on or off. With two bits per pixel, one could choose from any of four numbers—00, 01, 10, or 11, meaning 0, 1, 2, or 3—and thus any of four possible colors or shades of gray.

An Evans & Sutherland frame buffer offered eight bits of storage per pixel, enough so that each pixel could be set to any of 28, or 256, colors (or any of 256 shades of gray). A mere 256 colors was not enough for any sort of realism, however.

With three of the devices combined, though, one frame buffer could handle 256 levels of red; another, 256 levels of green; and the third, 256 levels of blue. The images could thus have up to 256 × 256 × 256 colors, or more than 16 million—a complete color spectrum, as a practical matter. This was the exotic power, commonplace today in the cheapest of digital cameras, that Schure had suddenly bestowed on them. The lab was now the first on the planet to be able to pursue photorealistic computer imagery. (At any rate, it was the first civilian lab with that ability; no one knew what the military and intelligence agencies might be doing behind their closed doors.)

There were other benefits. Lines or edges drawn on a computer often take on a jagged appearance—a staircase effect where the line is supposed to be smooth. The imperfections in the lines were and are commonly known as jaggies (or, more formally, as aliasing). The effect of jaggies was even worse in animation, where they created a crawling-ants effect along edges. One way to deal with them was to mix the color of a line and the colors of the areas next to the line in many combinations to create an illusion of smoothness. It wasn’t feasible with 256 colors, which did not allow enough color choices for effective blending, but a sixteen-million-color palette meant you could make lines look the way they were intended to look. Catmull believed that banishing jaggies was vital to creating graphics that would be acceptable to movie audiences. Finally, the fact that Schure had bought five of the devices meant the lab would have six of them altogether—enough for two glorious full-color displays.

The access to the latest equipment was energizing in itself, but the long hours were mainly in the service of a vision, namely, that they could one day make movies. “From the very get-go, they were working toward the point where they could be Disney,” said Ted Baehr, a friend of several of the staffers and a frequent visitor to the lab. “That’s all they talked about.”

Even when the group broke away from work for the occasional evening drive into Manhattan, the goal of moviemaking was rarely far out of mind. When the Walt Disney Co. screened a series of its classic animated films over the summer of 1976, the NYIT computer graphics team devotedly took them in. Other times, they might attend a lecture at the New School for Social Research, where they heard critic Leonard Maltin hold forth on film appreciation and the history of animation. Every summer, they would take a road trip to a computer graphics conference called SIGGRAPH, where they presented technical papers and their own brief animated clips.

Their relationship with the idea of animation was better than their relationship with the actual animators at NYIT. Schure had his hand-drawn animation group at work on a film based on the children’s story Tubby the Tuba. Although computer graphics researchers were able to glean much about the mechanics of cel animation techniques from them, the Tubby the Tuba contingent became wary as time went on. Schure had a habit of scaring them with loose talk about his concept of computers eliminating animators—no matter how often Catmull and Smith tried to explain to him that it wouldn’t work that way, that computer animation would still require animators. “Alex would say to the artists, ‘Someday, you guys aren’t going to have a job because these guys are going to replace you,’” Catmull remembered, “and we knew that wasn’t true.”

Tubby would turn out to be a career counselor of sorts. In the spring of 1977, with the film completed, Schure hosted a private showing in a screening room at the Manhattan offices of Metro-Goldwyn-Mayer. The film had a veteran cast, including Dick Van Dyke as the voice of the eponymous tuba. The director, however, was a first-timer—Alexander Schure himself.

Catmull and his group found it painful to watch. Anything that could have gone wrong, it seemed, did go wrong. There was dust on the frames, there were shadows under the lines, the music was annoying, the story grated, and the entire production was simply boring. Smith, in the front row, could take no more and closed his eyes. A programmer on the computer graphics team fell asleep. After the lights came up, a distraught young animator exclaimed, “I’ve just wasted two years of my life!”

For the computer fanatics, it was a moment of revelation. For all their lofty aspirations, Ed Catmull and Alvy Ray Smith had been focused only on the technological side of filmmaking. “I don’t think anybody [in the computer lab] was thinking in terms of plot and story and telling stories,” Baehr observed. “In the beginning, it was just, ‘We want to make a movie.’”

The calamity of Tubby the Tuba forced them to confront an unpleasant fact—namely, that they were in the wrong place for making good movies. Money was not enough, they could now see. Technical genius was not enough (though Tubby had grave technical problems, too). Splendid equipment would not be enough. For them to make worthwhile films someday—not just the R&D exercises they showed at SIGGRAPH meetings—there also had to be people on board who understood film storytelling. Schure, although blessed with great foresight, could not be their Walt Disney.

It was a lesson that went back to the early days of animation. A technically gifted animator named Ub Iwerks had helped Walt Disney Productions (as it was then called) establish its leading position in the 1920s, and he had even been primarily responsible for the design of Mickey Mouse. Iwerks was a master of fitting motion to music, of innovative camera moves. But when he left to start his own studio, his work consisted of mediocre cartoons starring now-forgotten characters like Flip the Frog and Willie Whopper. Without Walt Disney’s grasp of character and drama, Iwerks’s mechanical talent was of little value. So, too, the wizardry of the NYIT computer graphics team could not, on its own, yield compelling cinema.

What to do and where to go next, however, were vexing questions. Catmull and Smith had already been making annual pilgrimages to Disney to try to get the company interested in their group. Disney was the only animation studio with the resources to support a group like theirs; besides, the men were Disney fans. One subterfuge or another was always necessary to keep Schure in the dark about the visits—Smith would nominally be traveling to Florida, say, and Catmull would be on his way to San Francisco, yet somehow, they would both end up in Burbank. They made the rounds of other major studios, too, but they assumed Disney would be the one that would bite if anyone did.

As in Catmull’s graduate school days, however, the Walt Disney Co. was not interested in computer graphics. Walt had died of cancer in 1966, and the company was now run by a caretaker chief executive, Esmond Cardon “Card” Walker. Some of Disney’s technology experts saw great promise in the NYIT group’s work, but that was as far as it ever went.

Who else had pockets deep enough to support a major research effort into computer animation for filmmaking? It might take a decade, or even longer, before computer costs came down enough for a feature film to be anywhere near the realm of possibility. The only option, it seemed, was to keep making progress on the technical issues—on NYIT’s dime—while waiting for Disney to call.

A call did come in, but not from the place they expected.

In early 1979, Ralph Guggenheim was part of a four-person group within the lab assigned to work on television commercials; Schure had come to believe the lab should start to carry some of its own weight with paying projects. The group had created a visual effect for a Chevrolet ad the previous year and had done a test for Royal Crown Cola (they didn’t get the job). A commercial for a local stereo store was in production. Guggenheim was relaxing in his apartment one evening after work when the phone rang. The caller identified himself as head of development for George Lucas. His name was Bob Gindy.

Lucas had sent the man on a quest—namely, to find someone who understood the mysterious force of computers and who knew how to apply that force to filmmaking. The quest had been difficult. Gindy’s path had taken him from one computer science professor to another, with no one able to help him—until he found a computer scientist at Carnegie Mellon named Raj Reddy, who told him that Guggenheim had done work on computer animation when he was in school.

Gindy explained to Guggenheim that Lucas wanted to modernize the tools of filmmaking. From Lucas’s point of view, filmmaking technology seemed to be frozen in time. Film editing still meant cutting and splicing film stock manually. Preparing sound tracks meant weeks of cutting and splicing magnetic tape and combining sounds on a manual mixing board; sometimes you needed two or three guys to control the mixing board’s faders.

Combining images for special-effects work, positioning everything accurately frame after frame, was the worst of all. For the lightsaber scenes in Star Wars, animators had to create images of glowing lightsabers with meticulous airbrush work so the movement of the weapons would follow the wooden dowels held by the actors; the images then had to be incorporated into the film through a process known as optical compositing. Some of the shots of spacecraft required special-effects crews to composite forty or fifty layers of film. Getting one shot right could take months. Lucas wondered whether computers might be the answer.

Help us, young Ralph. You’re our only hope.

“At the same time, he was telling me what a great place Marin County [Lucasfilm’s home] is, how beautiful it is, how great the real estate values are, that sort of thing,” Guggenheim recalled.

Guggenheim asked him what his area was at Lucasfilm. “Are you a computer guy?”

“Oh, no no no,” Gindy replied. “I’m head of development here—real estate development. I buy property for George. I don’t know anything about computers; none of us at Lucasfilm really knows anything about computers. That’s why we want to put this group together.”

Outsiders assumed that Lucasfilm must be bursting with computers. In fact, Lucas’s special-effects team had used computers only to control the motion of the spaceship models. An outside computer graphics artist named Larry Cuba had been hired to create the footage of the Death Star attack plan that Luke Skywalker watched in the briefing room. All the other imagery in Star Wars that appeared to be computer-generated, such as the computer readouts and the Death Star countdown, was actually created on analog video equipment or with traditional animation.

Gindy said he wanted to know whether Guggenheim might be interested in running a new computer research lab at Lucasfilm. The lab would tackle the three projects Lucas was interested in—film editing, sound, and compositing. Also, the company needed a good accounting system. A year and a half after the release of Star Wars, Lucas thought it might be time for his company to start using computers for accounting.

“Based on what Raj Reddy told me, you would be the guy,” he said.

Few places held more cachet in 1979 than Lucasfilm. To be the company’s head of computer research would be a dream position. Nonetheless, Guggenheim made a snap decision to count himself out. Less than a year out of a master’s program, he didn’t have the experience. Ed Catmull, he realized, was the one Lucas really needed.

“Wow, I’m really honored,” Guggenheim told Gindy, “but I’m working with the geniuses of the field here—people who have years more experience than I do. Let me talk very confidentially to a few people. I think I know who you need.”

That would be fine, Gindy said. He just had one question. “What we need to know more than anything else is this. I’ve talked to a bunch of people who are doing this sort of thing and none of them can answer this one question to my satisfaction.”

What’s the question? Guggenheim asked.

“Do you guys have the ability to take a spaceship and make it fly around on the screen?”

Guggenheim felt relieved. “We do that every day,” he replied. As it happened, they had just been doing a test of something similar that same week.

The next morning, he started to tell Catmull and Smith about a call from George Lucas. “Close the door!” Smith interjected.

As Guggenheim related the conversation, Catmull was flabbergasted. Everyone in the lab was in awe of Star Wars. One weekend in the summer of 1977, during one of their excursions to Manhattan, the group took in a matinee of the film; it amazed them so much, they saw it again that same day. They assumed they could only dream of getting a call from Lucasfilm.

“I don’t know if you’re aware of this,” Catmull said, “but Alvy and I have been taking time every summer to go to L.A. and visit all the major movie studios and try to talk them into doing just this.”

They would have to move with extreme caution. When Schure had learned earlier that Jim Clark was looking for a job elsewhere, Schure fired him on the spot. Just how Schure had found out in the first place remained a mystery—he even brandished copies of Clark’s e-mails. Catmull figured someone within the lab must have hacked Clark’s e-mail and informed on him, but it wasn’t clear who.

So Catmull kept a lid on the news. Catmull and Smith, loath to take a chance on another e-mail breach, rented a manual typewriter and spent hours drafting and redrafting a letter to George Lucas.

Shortly afterward, Bob Gindy flew out to NYIT together with Richard Edlund of Lucas’s special-effects operation, Industrial Light & Magic. They were there incognito; apart from Catmull, Smith, Guggenheim, and one or two others, no one at the lab (now up to thirty or so) was told who they were or where they were from. The small group had prepped a demo for the visitors—a fancier version of the animated spaceship. Catmull and Smith next made two furtive trips to California to meet with Lucasfilm’s president, Charlie Weber, and other Lucasfilm executives. The second time, Lucas squeezed in ten minutes or so with Catmull while waiting for the setup of a special-effects shot on The Empire Strikes Back.

Catmull passed Lucas’s test. He accepted the job of head of Lucasfilm’s newly created Computer Division. But he couldn’t bring his group over en masse; Lucas was creating a place only for him, at first. Catmull would have to draw up plans and make the case for hiring more people once he was there.

Before Catmull left, he and the small in-the-know group at NYIT spent hours figuring out strategy—how to avoid panic within the group, how to mitigate any negative reaction from Schure against those who would still be working there. As Catmull and Guggenheim were regular racquetball players, they took to discussing the move on the racquetball court, where they enjoyed the privacy that was lacking in the lab. It became a sort of code: When it was time to talk about Lucasfilm, one of them would suggest heading out for a racquetball game.

What emerged was a plan to keep Schure from suspecting what was afoot, and possibly suing. The departures from NYIT to Lucasfilm would take place gradually and indirectly. Those who were interested in going to Lucasfilm would take interim jobs elsewhere—“laundering” themselves, as the group called it; Catmull would bring them in when he could.

The plan went without a hitch. Catmull gave notice and started at Lucasfilm in July. Smith and DiFrancesco went to the Jet Propulsion Laboratory ( JPL) in Pasadena for several months to work with Jim Blinn on graphics for Carl Sagan’s mini-series Cosmos. Guggenheim stayed at NYIT until May 1980, keeping a one-year commitment he had made when Schure hired him, then went to a company in Pittsburgh for a few months. All told, a half-dozen people from Catmull’s team at NYIT made their way over during the course of a little more than a year.

Schure was puzzled and hurt by the exodus. “He had a sense that he had been betrayed, that they had sort of taken advantage of him,” recalled Fred Parke, Catmull’s classmate, who became director of the lab several years later.

Catmull, for his part, had given NYIT five years of his career and had made the lab a world center of graphics research. Now he had a new patron—one who was, at the moment, perhaps the most famous filmmaker on the planet. True, Lucas and his executives had never said anything about the Computer Division actually creating films, but that detail could be dealt with later.


3. LUCASFILM

In the fall of 1979, Ed Catmull had an office in a small two-story building that Lucas owned in San Anselmo, a quaint town in Marin County. The first floor, rented out, was an antiques store; Catmull shared the upstairs with the director’s wife and film editor, Marcia. That the two of them ended up in adjoining spaces was happenstance, but it was a fitting combination: Marcia Lucas was supervising the design work on a grand filmmaking center to be built on a rural 1,882-acre spread using Star Wars money. Skywalker Ranch, as it was called, was one of Lucasfilm’s ambitious, expensive, long-term projects to remake film production. Catmull’s Computer Division was the other.
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