
[image: Cover Page of How the ThinkPad Changed the World-and Is Shaping]


[image: Half Title of How the ThinkPad Changed the World-and Is Shaping]


[image: Title Page of How the ThinkPad Changed the World-and Is Shaping]


Copyright © 2017 by Arimasa Naitoh and William J. Holstein

All rights reserved. No part of this book may be reproduced in any manner without the express written consent of the publisher, except in the case of brief excerpts in critical reviews or articles. All inquiries should be addressed to Skyhorse Publishing, 307 West 36th Street, 11th Floor, New York, NY 10018. Skyhorse Publishing books may be purchased in bulk at special discounts for sales promotion, corporate gifts, fund-raising, or educational purposes. Special editions can also be created to specifications. For details, contact the Special Sales Department, Skyhorse Publishing, 307 West 36th Street, 11th Floor, New York, NY 10018 or info@skyhorsepublishing.com.

Skyhorse® and Skyhorse Publishing® are registered trademarks of Skyhorse Publishing, Inc.®, a Delaware corporation.

Visit our website at www.skyhorsepublishing.com.

10 9 8 7 6 5 4 3 2 1

Library of Congress Cataloging-in-Publication Data is available on file.

Jacket design by Shigeyuki Kimura

Jacket photograph by Joel Collins

Unless otherwise indicated, all photos are courtesy of Lenovo.

Print ISBN: 978-1-5107-2499-0

Ebook ISBN: 978-1-5107-2500-3

Printed in the United States of America


Introduction

This book is about one of the technology world’s most successful creators. Yet, outside of Japan and China, few people have ever heard of Arimasa Naitoh, the father of the ThinkPad notebook computer. Naitoh has stayed with the ThinkPad and the team he built in Japan over the course of a quarter of a century, which is an eternity in the evanescent technology scene. The companies that have failed over that time period could fill an enormous electronic graveyard—think of Commodore or RCA or Zenith.

Naitoh and his team overcame the sorts of challenges that often destroy technology icons—complacency, internal divisions, arrogance, or just plain shortsightedness. In the technology world, there is always a crisis, as Intel’s Andy Grove famously wrote in Only the Paranoid Survive. If you manage yourself as if there is no crisis, you will be surprised. Taking that cue, Naitoh’s team stayed focused and determined to win.

In so doing, they created a device that helped transform the world. Quite literally. The first ThinkPad, launched in 1992, was one of the first devices to enable what we today take for granted—the ability to access our documents, pictures, and entertainment at any time from anywhere, all wirelessly. That capability has transformed the way the business world works, how educators teach the young, how science is performed and innovation is undertaken, how music and video are consumed, and many other aspects of modern human life.

The ThinkPad has been to the top of Mount Everest and to the depths of the ocean. Scientists used it to study biodiversity in the canopies of rain forests. The ThinkPad went on the first expedition to travel the entire length of the Blue Nile and Nile River. NASA enthusiastically embraced the machine, and it has served on both the International Space Station and the Mir space station. Because of one of its designs, the “Butterfly,” the ThinkPad is even part of the permanent collection at the Museum of Modern Art in New York.

The very concept of a “road warrior,” someone who can stay in touch with colleagues and conduct business from anywhere, whether from home or from a distant airport, was enabled by the ThinkPad. Rather than staying late in the office and missing out on quality time with their children, millions of professionals go home to have dinner with their families, only to turn on their notebook computers after the kids are in bed. That work-life balance has been made possible by the ThinkPad and other devices that followed in its wake. If you wish to, you can always be connected.

In contemplating the impact this machine has had, consider one statistic: more than one hundred million ThinkPads have been sold since its introduction, and many more will be sold by the time the ThinkPad reaches its twenty-fifth anniversary in October 2017. Very few other companies have sold devices on that scale—perhaps only Apple and Samsung Electronics, among the companies left standing. Nokia and Blackberry have been blown away.

It’s impossible to determine, as I discovered, just how many models of the ThinkPad have been created and introduced. There have been four major generations—the original launched by the 700C, the XTRA series that was unveiled in 2000 and 2001, the X300 that appeared in 2008, and the X1 that came out in 2011. In addition, a separate class of machines with an entirely different form factor—the ThinkPad Yoga and the ThinkPad X1 Yoga—appeared in the 2013–2016 time frame.

An additional complicating factor, in terms of the number of models produced, is that IBM and later Lenovo, which purchased IBM’s PC division including ThinkPad in 2005, customized machines for major corporate clients, and there were also different variations for different countries. Screens were twelve-inch, fourteen-inch, and fifteen-inch, all in different models. Is each of these considered a different model? A further complication is that no one kept track of just how many models were developed for possible introduction into the market and how many actually went on sale. The safest answer is that hundreds of models actually went on sale.

Nor does it seem possible to determine precisely how many patents are associated with the ThinkPad. IBM—for many years—filed for the most US patents of any company in the world. Some knowledge of who held which patents seems to have been lost when Lenovo bought the PC division. IBM retained certain patents but allowed others to move to the acquiring company. Lenovo today does not disclose just how many patents it holds on the ThinkPad for competitive reasons. But the number is clearly in the thousands. In researching this book, I met ThinkPad engineers who had forty to sixty patents each. Overall, many hundreds of very creative engineers have contributed to the ThinkPad over the decades. That very easily adds up to thousands of patents.

The story of how the ThinkPad has developed touches on every major technology trend in consumer electronics and communications—the miniaturization of computers (which used to fill large rooms), the first use of batteries to allow the devices to become mobile, the introduction of color screens, the rise of the Internet and wireless capabilities including the Bluetooth radio wave standard (which was created for the ThinkPad), and most recently, the growing use of touch screens to control and access computers. Any one of those technological transformations could disrupt an existing product or the company that makes the product, but Naitoh and his team kept anticipating these changes and incorporating them into the ThinkPad.

As a result, the ThinkPad is, in some ways, ahead of the field, including Apple. Partly thanks to the infusion of new ideas from China, the ThinkPad is no longer just a square box with a red TrackPoint in the middle of the keyboard. The ThinkPad Yoga and the ThinkPad X1 Yoga have 360-degree hinges that allow four screen positions to facilitate watching movies or referring to recipes in the kitchen. This so-called “convertible” segment of the personal computer market, featuring superthin ultrabooks and tablets, is the hottest-selling category.

Naitoh’s team also has been the first in the notebook world to adopt organic light-emitting diodes (OLED) on the ThinkPad X1 Yoga. Others are striving to catch up, but Naitoh’s team was first in figuring out the tricky issues of managing this breakthrough technology. OLED represents a leap over traditional liquid-crystal display (LCD) screens and offers stunning color and clarity. These new screens are also thinner than LCD screens, which will allow for the size of notebooks to be driven down further.

The X1 Yoga also incorporates a pen that can be used to draw sketches or concepts on the screen. Those images can be captured and transmitted to others. This feature could create a whole new avenue of collaboration among users. It is like using a whiteboard to sketch out new ideas, but the ideas can be shared electronically with others who may be located far away. In short, it is not your grandfather’s ThinkPad anymore.

Naitoh’s and my book touches on the impact of a technology on society and business rather than focusing exclusively on “inside baseball”—the details inside a company of how a particular innovation occurred. We wrote the book in this way to make it as widely accessible as possible. You do not have to be a technology genius or a business maven to understand the sweep of the story. Yet, technologically sophisticated readers and business school students will find satisfying content. You also do not need to be a specialist in Japanese or Chinese culture. We provide the context when it’s necessary.

This book is more than a history. We will take the reader up to the current day when ThinkPad is engaged in a head-to-head battle with Apple products inside large corporations and universities—and increasingly in the broader consumer market. The ThinkPad and MacBook come from opposite ends of the computing spectrum—the ThinkPad has traditionally appealed to serious professionals who must manage documents and spreadsheets whereas Apple products have appealed to users because of their ability to manage music, pictures, and video. But now, in a high-stakes battle, the two are colliding head-on in the middle of the market as devices become ever sleeker and more multifunctional.

Apple and the ThinkPad unit have very different innovation models. Apple has traditionally depended on the visionary leadership of Steve Jobs, who has passed away, to the regret of everyone in the technology world. History teaches us that it is very hard to fill the vacuum left by a visionary leader. It is very hard to come up with products that create a whole new category, as Jobs did with the iPhone and iPad. Think of what Akio Morita did at Sony—he invented the Sony Walkman, a whole new category of product, but then the world changed and Sony, in his absence, was not able to ride the new waves.

Naitoh, who is now sixty-five, also will be leaving the scene when he retires, but he believes that he has created an innovation model that is not based on a single individual. The cross-fertilization among Japanese, Chinese, and American engineers and marketers, all within Lenovo, is just beginning to yield new ideas and new products. Naitoh has created an army of innovators. In our final chapter, Naitoh offers his vision of the future of mobile computing.

Amazingly, Naitoh’s side of the ThinkPad story has never been told in the English language. Previous books and magazine articles overlooked Naitoh’s role because they were written from the perspective of executives and marketers in the United States. The reality is that while top management at IBM was fighting over bureaucratic turf in the 1990s, Naitoh was willing the ThinkPad to happen—and keep happening. He has displayed raw determination sustained over multiple decades. That has required enormous stamina, both physically and mentally. In this book, he reveals many more personal details about his victories and his struggles than the vast majority of Japanese would ever do.

Naitoh is an unusual Japanese because he has spent so much time in the United States and China. He has learned to adapt to different cultures and sets of expectations in a way that is rare in the business world. With Japanese engineers or suppliers, he can be profoundly Japanese. Yet, with Western managers or counterparts, he can be direct and surprisingly blunt. One small example that I experienced: when walking to dinner through the streets of Yokohama, where he now is based, I remarked about how funny it was from an American perspective that Japanese pedestrians will never cross the street against a red light—even if no cars are in sight. They will patiently wait for the light to change. That has never changed in the decades I have been visiting Japan. In that same situation, Americans, and particularly New Yorkers, would charge across the street even if the light were still red against them. What did he think about that? “We respect the rules,” he said. “You don’t.” He thus crystallized a complex cultural riddle in a few words. That’s very unusual for a Japanese, many of whom are uncomfortable speaking too candidly lest they hurt someone’s feelings.

On the job, Naitoh is like the maestro of an orchestra. Although an engineer, he does not possess deep vertical knowledge of all the different technologies that go into computers. His great skill has been in building teams of people who do possess those skills and then integrating and organizing their efforts to create tangible products, often reaching across geographic and cultural lines to get the job done and get it done on time.

I went to Japan twice to meet Naitoh and spent many days and evenings with him. He is the very antithesis of Steve Jobs or Michael Dell or Steve Ballmer, or more recently, Mark Zuckerberg or Elon Musk. There is little showmanship and no flashy lifestyle. He has a forceful personality, but his brand of innovation is very careful and step-by-step. Acting very differently than some of the tech world’s rock stars, he tries to make quick personal connections with the people he meets. He listens to them as they try to solve complicated problems. He builds consensus from the ground up, not by imposing orders from on high.

It’s not too much of an exaggeration to argue that there are geopolitical implications to what Naitoh has accomplished. Partly because of his role, the ThinkPad emerged as a unique example of US-Japanese cooperation even during times of great tension in the relationship between the two governments. IBM’s personal computer division owned and operated the Yamato Development Laboratory where Naitoh was mostly based, and where the ThinkPad was first developed. There are no other comparable examples of Japanese development labs creating major products for American parent companies. Japanese consumer electronics companies—Toshiba, Sony, and Matsushita (Panasonic)—competed against their American counterparts. Although those companies retain strong positions in semiconductors, sensors, batteries, and screens—the guts of any device—they have largely lost the battle to dominate world markets with their brand names. They became isolated and lost touch with the end user. The ThinkPad, in contrast, still remains an iconic name around the world, at least in part because of sustained collaboration between Americans and Japanese.

When IBM sold its PC division to Lenovo, Naitoh played a role in maintaining the morale of his engineers and keeping the Yamato lab intact. There were huge uncertainties over what management—based in Beijing and North Carolina, where the IBM PC Division had been headquartered—would do with the ThinkPad team. Would they be simply closed down? Would all the functions be moved to China? Would the Chinese drive down the quality of the ThinkPad, which the Japanese engineers considered almost sacred? Naitoh helped navigate that transition from US ownership to a company of Chinese heritage, partly by developing a relationship with Lenovo CEO Yang Yuanqing.

It worked. Lenovo embraced the ThinkPad and has invested in it and expanded its sales beyond anything that IBM ever did. IBM had a fundamentally ambivalent relationship with the ThinkPad and the personal computer division of which it was a part. IBM’s top management was oriented toward mainframe computers that rarely broke. But personal computers including the ThinkPad suffered from early quality problems. The PC division was like an unruly stepchild that refused to play by the parent’s rules. Under IBM’s ownership, only twenty-five million ThinkPads were sold. But under Lenovo’s control, that number increased by seventy-five million. The ThinkPad is once again a unique example—this time—of collaboration among Japanese, American, and Chinese cultures—a rare feat in the often-difficult relations among the three governments and business sectors. The United States, China, and Japan are now the world’s three largest economies, in that order, so understanding the interactions among them is crucial for anyone who wishes to have a sense of what is happening in the global economy. It is no longer a Eurocentric planet.

This book was researched and written exclusively on Naitoh’s and my X1 Carbon ThinkPads. We used the machines exactly as they were intended—collaborating over great distances and thirteen time zones to create a fifty-thousand-word document. For me, the notebook enhanced my personal productivity mostly because the keyboard is a writer’s keyboard. When I conducted interviews, either in person or on the telephone, my fingers could move faster than on other keyboards because of how the keys have been optimized. I was able to capture what people told me without having to tape record and transcribe the conversations—a painful, time-consuming exercise. The machine’s ability to boot up in seconds also was valuable. That may seem trite, but it was not. It greatly facilitated my engagement because I was not worried about having to sit idly, staring into the screen, while the ThinkPad went through a laborious start-up sequence. And for the first time in my career, I made extensive use of the machine’s ability to back up my documents in “the cloud,” the world where large server farms store enormous amounts of data. In writing this book with Naitoh, I became convinced that the ThinkPad is the finest platform for any writer doing serious work. It was my distinct honor to work with the man who played the leading role in creating it.

Bill Holstein,

Cortlandt Manor, New York


Chapter 1:

How My Fascination Began—and How It Saved the Big Boss

I’ve always said that my personal default mode came from my father. By that, I mean that he shaped my life so thoroughly that I came to approach problem solving the same way he did. He had a low center of gravity emotionally and was highly analytical, as evidenced by the way he talked about his experiences in World War II. He served in the Japanese Army in China as a mechanical engineer who worked on maintaining Japanese aircraft.

Toward the end of the war, the Soviets swept into Japanese-occupied parts of China and seized territory and men. My father was captured and put on a very crowded train to travel to a prisoner-of-war camp near Moscow. I remember him telling me that the young guards who had to ride on top of the train in bitterly cold weather were worse off than the Japanese soldiers crowded into the cars below them.

I also recall him telling me that the Russians were good people; it was their government that was the problem. Somehow he fell in love with Russian cuisine—he often sought out Russian restaurants in Nagoya in central Japan, where I was born in 1952. Far from looking at his two years of captivity with outrage or hatred, he found a way to make a balanced judgment and to extract something positive from it.

He wanted to work as an engineer, but Japan had been devastated by the war and there were no jobs for him in engineering by the time he got back. He got a job at a newspaper company, and that kept him busy. But he tried to spend leisure time with me, making radios or building lightweight toy airplanes that would fly. This was before the era of transistors, so we had to use old-fashioned vacuum tubes for the radios. I had two sisters and all my cousins were also girls, so his ambition to create a new generation of engineers, rightly or wrongly, fell on me, the only male of the next generation.

I was a bit of what you would today call a nerd. I spent hours whenever I could looking up into the sky at the stars. I was fascinated by them. I joined the junior high school astronomy club, but officials at the school would not allow us to enter the school building at night to look at the stars when they were clearly visible. That struck me as pretty stupid, so I had to do it on my own. I was fascinated by the American launch of the Apollo spacecraft that landed on the moon in 1969, just before I had finished high school. I thought that was truly amazing.

I also became familiar with the first primitive computers. I attended an exposition in Osaka where IBM displayed the prototype of a big printer that could print the complex Chinese characters that appear in the written Japanese language. IBM seemed at the forefront of trying to get that done. For me, computers equaled IBM. They were the same thing.

My father never told me he wanted me to become an engineer. He didn’t have to. It was where my passion lay. I was able to win admission to one of Japan’s top universities, Keio, in the Department of Instrumentation Engineering.

It seemed only logical that I would join IBM when I graduated. IBM Japan was run by Japanese executives and was seen as a Japanese company. I was thrilled to join IBM’s newly established Japanese research center in Fujisawa in 1974. The lab mainly developed terminals for use in industries such as banking.

At the time, Japan was somewhat isolated from the rest of the computing world because of the way our language was written. Let me explain the problem because I think it will give you deep insight into the kind of people we Japanese are. We have an alphabet of fifty-two relatively simple characters called katakana that we have traditionally used to absorb Western concepts. We have a second alphabet called hiragana, which consists of characters from the Chinese language that we greatly simplified centuries ago. And we also use contemporary Chinese characters called kanji. What our written language thus reveals is that we have absorbed many ideas and technologies from both East and West and modified them or improved upon them.

As a result of the complex characters that might require, say, twelve strokes, compared to just three or four for an English letter, our full written language could not be fully computerized. Computers at that time used only a single byte (or eight bits) to express a character. That allowed the computer to represent 256 kinds of characters. It was enough for English and other European languages, but insufficient for the far greater number of kanji characters we use for Chinese and Japanese. So we had to change the computer to be able to handle two bytes of code for kanji characters. The memory capacity was also very small—64 kilobytes—laughable by today’s standards and not enough to store font images of a few thousand kanji characters. (People today are accustomed to hearing how many gigabytes of memory their devices possess. A gigabyte is roughly one billion times the size of a byte. That helps show what an incredible explosion in computing power I have seen in my lifetime.)

To attack the problem of computerizing the Japanese language, IBM Japan wanted to develop a two-byte (or sixteen-bit) system, and they created a new product development division to do the job. They asked for volunteers. I raised my hand. I was hungry for the challenge.

I started to analyze the problem. Terminals in those days were dumb, meaning they had little or no intelligence residing in them. They were connected by wires to what we called the controller, which is where the intelligence resided. I started taking apart the controller and looking into the logic circuit, or the brains that controlled it. I realized that the problem was in how printing fonts were stored in the controller. Once I adapted those fonts, the complex characters in our language could be displayed. It was a simple solution. But no one had ever thought of it. Japan could now be connected to the world. Communication terminal technology became my first specialty.

The Advent of Desktop Computing

When the IBM Personal Computer PC-AT first appeared in 1981, it was a seminal moment. A company dedicated to large mainframe computers, or “Big Iron” as it was called, appeared to be acknowledging that a new era had arrived—the age of more distributed computing. It seems amazing to think, but it’s true, that for many years, the only way for an individual to obtain computing power was to go to a computer center at a university, for example, and ask the attendants to run your program. You would hand them your stack of cards that had been punched with holes representing your program and the problem you were trying to solve. You might come back the next day to get your results.

The first IBM PC was a great product, but it was not powerful enough to handle the complex characters in our language, which meant we still needed a different version of the PC for the Japanese market. We came out with that unique-to-Japan device two years later in 1983. It was called the IBM 5550. We made it independently at IBM Japan’s lab in Fujisawa, which was later relocated to Yamato, a small town southwest of Tokyo.

As time passed and new technologies continued to become available at lower prices, it became clear that IBM should improve the PC’s memory and screen resolution. So very gradually, the gears inside the company started to grind away at the challenge of creating a family of new personal computers that was going to be called the PS/2, standing for Personal System 2.

The primary responsibility fell to the company’s lab in Boca Raton, which was in charge of all PC development for the world. My job was to redesign the 5550 to be as similar to the PS/2 family as possible. We wanted minimum modifications from the PS/2 with maximum commonality of parts between the two. We tried to make our computers—intended for different national markets—as similar as possible. That made them easier and cheaper to produce and allowed us to introduce new technologies faster.

Nick Donofrio’s Crisis

I started visiting the Boca Raton lab in 1985 to get a sense of what the new products would look like. Not surprisingly, the people in Boca Raton were focused on their primary task and did not exactly celebrate me when I came. I was a nuisance because I was asking about things that had no bearing on their ability to produce the PS/2 series. I wanted detailed drawings of the parts they were considering using. They seemed to think I was an odd man from Japan who didn’t speak enough English. Frankly, they did not treat me very well. I understood why.

But I learned enough that we were able to get the job done. I was able to converge the two systems, and the 5550 was no longer needed, so it was dropped. That was a clear win. As a result, I guess my bosses saw potential in me. They asked me to transfer to the United States for purposes of grooming me for bigger jobs, a common practice throughout IBM. In April 1987, I relocated with my wife and two children to Westchester County, New York, just north of New York City. I was assigned to the IBM PC Division headquarters on North Broadway in White Plains. I was an assistant to Lou Bifano, who in turn reported to Nick Donofrio, who was in charge of development for the PC division and therefore in charge of Boca Raton.

Donofrio was already something of a legend within the company for getting things done. I was very intimidated to be working in the United States because my English was so poor. When the phone rang, it was my job to answer it. But I found the prospect of answering the phone and trying to communicate in English so intimidating that I often let the phone ring three or four times before picking it up. I hoped that whoever was calling would grow impatient and simply hang up. I had studied English for six years in school and performed well on tests, but like many Japanese, I found it hard to engage in rapid-fire conversation in English.

While I pursued my duties in New York, a different team in Yamato got an assignment to develop another PS/2 product, the P70. This was going to be IBM’s first PC for worldwide markets developed outside of the United States. It would become IBM’s first “luggable.” It was called that because it weighed roughly twenty pounds and had to be lugged around. It was not easily portable.

But the Yamato team ran into a real problem with electromagnetic interference, or EMI. The electronic circuits of computers generate electrical currents and voltages that cause EMI, a harmful emission that also created problems for early television sets. Every electronic device sold anywhere in the world has to comply with the standards set by national governments. In the case of the United States, the key agency was the Federal Communications Commission (FCC).

It was not unusual for an EMI problem to emerge just as a company was getting ready to ship a new product. The reason the problem often showed up late in the game was that we would be testing for EMI at different stages of product development but, as we continued to tweak the design and components, we might inadvertently create new EMI issues. Of course, if the problem could not be resolved, the product could not be shipped. Big financial losses could quickly develop.

My American bosses were obviously concerned about the Yamato lab’s problems with the P70 and started asking me to find out what the latest updates were. Officially, I was not assigned to the Yamato lab or the P70 project, but both Bifano and Donofrio wanted immediate answers. Because I could speak Japanese, they turned to me, and I became drawn in. I had to communicate with the Yamato team by phone or fax. Coordinating development of anything on a global scale was twice as difficult as it might be today. But I found that no matter what time of day or night that I called the Yamato team, even 1:00 or 2:00 a.m. their time, someone was there. I believed in working hard, to be sure, but I had never seen a group of Japanese engineers work for as many hours a day as they appeared to be. I thought they were a little bit crazy.

The Yamato team ended up bringing their problem to Boca Raton where they hoped they could find answers. Everyone assumed that Boca Raton would be able to fix it because, after all, they were in charge of global PC development.

But a sense of crisis developed in Boca Raton. The Boca Raton EMI lab was the best in IBM’s worldwide system, but even its experts were baffled by the new animal called a luggable. They were accustomed to working with desktop PCs that had a separate central processing unit (CPU), also called a PC box, plus an external keyboard, mouse, and monitor. But now, all of those components had been integrated into a single machine in ways they had never seen before.

Manufacturing had been scheduled to begin, but the problems with EMI refused to go away. Donofrio must have realized he had a real problem, and most likely fearing that his own career was on the line, he put big pressure on the development teams to get the problem fixed.
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