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ware, leading to lockups. Worse, drivers were often badly pro-
grammed: they were buggy and unreliable, especially in the
early days.

In 1984, Jobs and the Mac development team decided they
would try to bring an end to the crashes and freezes. They de-
cided that the Mac wouldn't have expansion slots. If it couldn't
be expanded, it wouldn't suffer from these driver conflicts. To
make sure there was no tinkering, the case was locked shut
with proprietary screws that couldnt be loosened with an ordi-
nary screwdriver.

Critics saw this as a clear indication of Jobs’s control-freak
tendencies. Not only was his machine unexpandable, he physi-
cally locked it shut. Jobs had boasted of his desire that the Mac
would be the “perfect machine,” and here he was ensuring it.
The Mac's perfection would survive even after it was shipped to
users. It was locked shut to protect them from themselves: they
wouldn't be able to ruin it.

But the idea wasn't to punish users; it was to make the Mac
more stable and less buggy, and to enable programs to be inte-
grated with each other. “The goal of keeping the system closed
had to do with ending the chaos that had existed on the earlier
machines,” said Daniel Kottke, a teenage friend of Jobs's and
one of Apple’s first employees.’

Additionally, the lack of expansion slots allowed the hard-
ware to be simplified and cheaper to manufacture. The Mac
was already going to be an expensive machine; eliminating ex-
pansion cards would make it a little bit cheaper.
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But it turned out to be a wrong decision at the dawn of the
fast-moving PC industry. As Andy Hertzfeld, the whiz kid pro-
grammer on the original Mac development team, explained:
“The biggest problem with the Macintosh hardware was pretty
obvious, which was its limited expandability,” Hertzfeld wrote.
“But the problem wasn't really technical as much as philosoph-
ical, which was thar we wanted to eliminate the inevitable com-
plexity that was a consequence of hardware expandability, both
for the user and the developer, by having every Macintosh be
identical. It was a valid point of view, even somewhat coura-
geous, but not very practical, because things were still chang-
ing too fast in the computer industry for it to work."

The Virtues of Control Freakery:
Stability, Security, and Ease-of-Use

These days, most of Apple’s machines are expandable. Com-
puters at the high end of Apple's range have several expansion
slots. Thanks to new programming tools and certification pro-
grams, which require rigorous testing, software drivers are
much better behaved on both Macs and Windows. And yet
Macs enjoy a much better reputation for stability than Win-
dows computers.

Modern Macs use much the same components as Windows
PCs. The guts are almost identical, from the central Intel pro-
cessor to the RAM. Same is rtrue of the hard drives, video cards,
PCI slots, and the chipsets for USB, WiFi, and Bluetooth. The
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internal components of most computers are interchangeable,
whether they come from Dell, HP, or Apple. As a result, the
computer business is a lot less incompatible than it used to be.
Many peripherals like printers or webcams are compatible with
both platforms. Microsoft's Intellimouse plugs right into a
Mac, and it works instantly and flawlessly.

The biggest difference between the Mac and the PC is the
operating system. Apple is the last company in the industry
that still has control of its own software. Dell and HP license
their operating systems from Microsoft. The problem is that
Microsoft's operating system must support hundreds—maybe
thousands—of different hardware components, assembled in
potentially millions of different ways. Apple has it much easier.
Apple makes only two or three major lines of computer, most
of which share common components. The Mac mini, iMac,
and MacBook are all basically the same computer in different
packages.

From this perspective, Windows is an extraordinary
achievement of engineering. The range and scope of the hard-
ware it runs on is quite impressive. But there are so many vari-
ables that it can't hope to provide the same level of compatibility
and stability. Microsoft’s major initiative to make hardware
more compatible—Plug and Play—became known as Plug and
Pray because there were so many combinations of hardware
and software and the results were unpredictable.

Apple, on the other hand, has a much smaller hardware
base to support, and the results are much more predictable. In
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addition, if something goes wrong, there’s only one company
to call. Customers of Dell or Compaq dread phone-support
hell, where the hardware maker blames Microsoft, and Micro-
soft blames the hardware maker.

“PlaysForShit". Take Microsoft's music system PlaysForSure,
launched in 200s5. Licensed to dozens of online music compa-
nies and manufacturers of portable players, PlaysForSure was
supposed to be an iPod killer. It would offer more competition
and better prices. Trouble is, it was unbelievably unreliable.

I had several of my own nightmare experiences with it. I
knew there were problems, but I was truly shocked at how
crappy it was. In 2006, Amazon.com introduced a video down-
load service called Amazon Unbox. Launched to great fanfare,
the service promised hundreds of movies and TV shows “on
demand,” which could be quickly and easily downloaded to a
PC hard drive with a single click. The service promised that
video could be copied to PlaysForSure devices like an 8-Giga-
byte SanDisk player [ was testing.

Actually, Amazon didn't promise its video would play on
PlaysForSure devices; it said video might play on PlaysForSure
devices. “If your device is PlaysForSure-compliant, it may
work,” said Amazon's website. May work? Surely this was a
joke? The point of PlaysForSure was that media would play for
sure. Alas, it didn't. After fiddling with it for hours, plugging
and unplugging the player, restarting the PC, reinstalling soft-
ware, and searching the Web for tips, I gave up. Lifes too short.
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The problem is that Microsoft makes the software that runs
on the computer, but SanDisk makes the software that con-
trols the player. Over time, Microsoft made several upgrades to
its PlaysForSure software to fix bugs and security problems,
but to work properly with the new software, SanDisk players
also had to be updated. While Microsoft and SanDisk tried to
coordinate the updates, there were sometimes conflicts and de-
lays. The more companies involved, the more the problems
confounded. Microsoft struggled to support dozens of online
stores and dozens of player manufacturers who, in turn, had
shipped dozens of different models. Hardware companies had
a hard time persuading Microsoft to fix PlaysForSure prob-
lems, which included glitches transferring subscription songs
and even failures to recognize connected players. “We can’t get
them to fix the bugs,” Anu Kirk, a director at Real, told CNet.*

In addition, all the troubleshooting had to be performed by
the user, who had to seek out the latest updates and install
them.

Apple, on the other hand, was able to issue similar upgrades
to tens of millions of iPods quickly and efficiently through its
iTunes software. If there was a new version of the iPod soft-
ware, iTunes would automatically update the iPod when it was
plugged into the computer—with the user’s consent, of course.
Itwas, and is, a highly efficient, automated system. There’s only
one software application and, essentially, one device to support
(even though there are several different models).

At the time, there was a lot of criticism of Apple’s growing
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monopoly of the online music market and the tight integration
between the iPod and iTunes. And while I object intellectually
to being locked into Apple’s system, at least it works. I've used
an iPod for several years, and it’s easy to forger how seamless
the iPod experience is. It’s only when things go wrong with
your gadgets that you stop and take notice. In the years I've
been using an iPod, I've never had a problem—no lost files, no
failure to sync, no breakdown of battery or hard drive.

Stability and User Experience: The iPhone. One of the big
selling points for the Mac is the suite of iLife applications:
iTunes, iPhoto, Garageband, and the like. The apps are de-
signed for everyday creative activities: storing and organizing
digital photos; making home movies; recording songs to post
to MySpace.

The iLife apps are a big part of what makes the Mac a Mac.
There’s nothing like it on Windows. Steve Jobs often points
this out as a differentiating feature. It’s like an exclusive ver-
sion of Microsoft Office that’s available only on the Mac, but
it’s for fun, creative projects, not work.

One of iLife's selling points is that the applications are
tightly integrated with each other. The photo application,
iPhoto, is aware of all the music stored in iTunes, which makes
it easy to add a soundtrack to photo slideshows. The home-
page building application, iWeb, can access all the pictures in
iPhoto, which makes uploading photos to an online gallery a
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two-click process. Integration on the Mac is not limited to the
iLife suite, however. Across the board, much of Apple’s software
is integrated: Address Book is integrated with iCal which is in-
tegrated with iSync which is integrated with Address Book,
and so on. This level of interoperability is unique to Apple. Mi-
crosoft’s Office suite offers a similar level of integration, but it
is restricted to the productivity apps that ship with Office. It's
not systemwide.

The same philosophy of integration and ease of use extends
to the iPhone. Jobs took a lot of criticism for closing the iPhone
to outside developers, but he did so to ensure stability, security,
and ease of use. “You don't want your phone to be an open
platform,” Jobs explained to Newsweek. “You need it to work
when you need it to work. Cingular [not AT&T] doesn't want
to see their West Coast network go down because some appli-
cation messed up."

While Jobs is exaggerating that one unruly app will take
down a cell network, it can certainly take down a single phone.
Just look what the open-platform approach has done to Win-
dows (and, yes, Mac OS X, too, to a lesser extent)—it’s a world
of viruses, Trojans, and spyware. How to avoid? Make the
iPhone closed. Jobs’s motivation is not aesthetics, but user ex-
perience. To ensure the best user experience, the software,
hardware, and services users access will be tightly integrated.
While some see this as lockdown, to Jobs it’s the difference
between the pleasure of the iPhone and the pain of a confusing
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off-brand cell phone. I'll take the iPhone. Because Apple con-
trols the whole widget, it can offer better stability, better inte-
gration, and faster innovation.

Devices will work well if they are designed to work well to-
gether, and it's easier to add new features if all parts of a system
are developed under the same roof. Samsung’s TVs don't crash
because Samsung takes care of the software as well as the hard-
ware. TiVo does the same.

Of course, Apple’s iPhone/iPod/iTunes system is not per-
fect. It too crashes, freezes, and wipes files. The integration of
Apple’s apps offers a lot of benefits, but it means that Apple is
sometimes too inwardly focused when better services come
along. For many people, Flickr offers a better experience for up-
loading and sharing photos, but users need to download a
third-party plug-in to make it as easy as uploading photos to
Apple’s web services. Macs still crash and peripherals can go
unrecognized when plugged in—but in general, their stabiliry
and compatibility are better than Windows'. Thanks to Jobs's
control freakery.

The Systems Approach

Jobs's desire to control the whole widget has had an unexpected
consequence, which has led Apple to a fundamentally new way
of creating products. Instead of making stand-alone comput-
ers and gadgets, Apple now makes whole business systems.
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Jobs first got a peek at this systems approach in 2000 while
developing iMovie 2. The application was one of the first
consumer-friendly video-editing applications on the market.
The software was designed to let people take footage from a
camcorder and turn it into a polished piece of filmmaking with
edits, fades, a soundtrack, and credits. With subsequent ver-
sions, movies could be posted on the Web or burned to DVD
to share with Grandma.

Jobs was delighted with the software—he’s a lover of digital
video—but soon realized that iMovie’s magic wasn't conjured
up by the software alone. To function properly, the software
had to be used in conjunction with several other components:
a fast plug-and-play connection to the camcorder; an operating
system that recognized the camera and made an automatic
connection; and a suite of underlying multimedia software that
provided video codes and real-time video effects (QuickTime).
It occurred to Jobs that there weren't many companies left in
the PC business that had all these elements.

“We realized Apple was uniquely suited to do this be-
cause we are the last company in this business that has all the
components under one roof,” Jobs said at Macworld in 2001
“We think it’s a unique strength and we discovered this
with iMovie, that it could make a digital device like a cam-
corder worth ten times as much. It has ten times as much value
to you.”

After shipping iMovie, Jobs turned his attention from digital
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video to digital music, and he forged the biggest breakthrough
of his career. The best example of Jobs's new systems approach
is the iPod, which isn't a stand-alone music player, but a com-
bination of gadger, computer, iTunes software, and online mu-
sic store.

“I think the definition of product has changed over the de-
cades,” said Tony Fadell, senior vice president of the iPod Divi-
sion, who led the hardware development of the orignal iPod.
“The product now is the iTunes Music Store and iTunes and
the iPod and the software that goes on the iPod. A lot of com-
panies don't really have control, or they can't really work in a
collaborative way to truly make a system. We're really about a
system.””

In the early days of the iPod, many expected Apple would
soon be overtaken by competitors. The press was constantly
touting the latest “iPod killer.” But until Microsoft's Zune came
along, each device was essentially a stand-alone player. Apple’s
competitors were focusing on the gadget, not the software and
services that supported it.

Apple’s former head of hardware, Jon Rubinstein, who over-
saw development of the first several generations of the iPod, is
skeptical that competitors can overtake the iPod any time soon.
Some critics had likened the iPod to Sony’s Walkman, which
was eventually eclipsed by cheaper knock-offs. But Rubinstein
said it is unlikely the iPod would suffer the same fate. “The
iPod is substantially more difficult to copy than that Walkman
was,” he said. “It contains a whole ecosystem of different ele-
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ments, which coordinate with each other: hardware, software,
and our iTunes Music store on the Internet.”®

These days, most of Apple’s products are similar combina-
tions of hardware, software, and online services. The AppleTV,
which connects computers to TVs via WiFi, is another combo
product: it’s the box that's wired to the TV, the software that
connects it to other computers around the house—both Macs
and Windows PCs—and the iTunes software and store for
buying and downloading TV shows and movies. The iPhone is
the phone handser, the iTunes software that syncs it with a
computer, and network services like Visual Voicemail, which
make it easy to check messages.

Several of Apple’s iLife applications connect to the Net. Ap-
ple’s photo software, iPhoto, can share pictures over the Net via
a mechanism called “photocasting,” or order prints or photo
books online. iMovie has an export function for posting home
movies to homepages; Apple’s backup app can save crirtical data
online; and its iSync software uses the Net to synchronize cal-
endar and contact information among multiple computers.
None of this is unique to Apple, of course, but few companies
have embraced the hardware, software, and services model so
comprehensively or effectively.

The Return of Vertical Integration

Apple’s competitors are starting to wise up to the virtues of
vertical integration, or a whole-systems approach. In August
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2006, Nokia acquired Loudeye, a music licensing company
that built several “white label” music stores for other compa-
nies. Nokia bought Loudeye to kickstart its own iTunes service
for its multimedia phones and handsets.

In 2006, RealNetworks teamed up with SanDisk, the
number-two player manufacturer in the United States behind
Apple, to pair their hardware and software offerings a la the iPod.
Curting out the middleman—Microsoft’s PlaysForSure—the
companies instead opted for Real’s Helix digital rights man-
agement, which promised tighter integration.

Sony, which has decades of hardware expertise but little or
none in software, has set up a software group in California to
coordinate development across the giant’s disparate product
groups.

The group is run by Tim Schaaf, a former Apple execu-
tive, who has been anointed Sony’s “software czar” Schaff
has been charged with developing a consistent, distinctive
software platform for Sony’s many products. He will also
try to foster collaboration between disparate product groups,
each of which works in its own “silo.” At Sony, there’s his-
torically been little cross pollination between isolated pro-
duct groups, and there's a lot of repeated effort but little
interoperability.

Sir Howard Stringer, Sony’s first non-Japanese CEO, reor-
ganized the company and empowered Schaaf’s software devel-
opment group to address these problems. “There’s no question
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that the iPod was a wakeup call for Sony,” Sir Howard told
CBS's 6o Minutes. “And the answer is that Steve Jobs [is]
smarter at software than we are.”

Most significantly, Microsoft abandoned its own PlaysFor-
Sure system in favor of the Zune, a combination player, digital
jukebox, and online store.

Although Microsoft pledged to continue to support Plays-
ForSure, its decision to go with its new vertin:allyr integrated

Zune music system was a clear message that its horizontal ap-
proach had failed.

The Zune and Xbox

The Zune comes out of Microsoft’s Entertainment & Devices
Division, a unique hardware/software shop that technology
journalist Walt Mossberg characterized as a “small Apple” in-
side Microsoft.” Run by Robbie Bach, a Microsoft vet who rose
through the ranks, the division is responsible for the Zune mu-
sic players and Xbox game consoles. Like Apple, it develops its
own hardware and software, and runs the online stores and
community services that its devices connect to. In spring 2007,
the division unveiled a new product, an interactive, touch-
screen tabletop called Surface.

The division has in its sights Sony and Nintendo, as well
as Apple, and is pursuing a strategy it calls “connected enter-
tainment”—"new and compelling, branded entertainment
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experiences across music, gaming, video and mobile commu-
nications,” according to Microsoft's website.

“It’s the idea thar your media, whether it's music, video,
photos, games, whatever—you should have access to that
wherever you are and on whatever device you want—a PC, an
Xbox, a Zune, a phone, whatever works and in whatever room it
works,” Bach told the San Francisco Chronicle. “In order to do
that, Microsoft has taken assets from across the company and
consolidated them in this division.... We're working on the
specific areas of video, music, gaming and mobile, and also try-
ing to work to make all those things come together in a coher-
ent, logical way.""

But to make it work in a coherent, logical way, one company
has to control all the components. In technoiogy jargon, this is
known as “vertical integration.”

When the Chronicle asked Bach to compare Apple’s and Mi-
crosoft’s approaches to consumer devices—horizontal versus
vertical integration—Bach danced about a little, before ac-
knowledging the strengths of his competitor’s approach. “In
some markets,” he said, “the benefits of choice and breadth
play out successfully. On the other hand, there [are] other mar-
kets and what people are really looking for is the ease of use of
a vertically integrated solution. And what Apple demonstrated
with its iPod is that a vertically integrated solution could be
successful in a mass way.” Bach admitted that his division is
adopting Apple’s “vertically integrated” model: it is blending
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hardware, software, and online services. “The market showed
that’s what consumers want,” he said.

What Consumers Want

These days, more and more technology companies talk not
about products, but “solutions” or “customer experiences.”
Microsoft's press release announcing the Zune music player
was entitled: “Microsoft to Put Zune Experience in Consum-
ers’ Hands on Nov 14.” The release emphasized not the player,
but a seamless customer experience, including connecting to
other music lovers online and off, via the Zune’s WiFi sharing
capabilities. It was “an end-to-end solution for connected en-
tertainment,” Microsoft said.

The market research firm Forrester Research published a
paper in December 2005: “Sell digital experiences, not prod-
ucts.” Forrester pointed out that consumers spend a fortune on
expensive new toys, like big high-definition TVs, but then they
fail to buy the services or content that bring them to life, like
high-definition cable service. The firm recommended: “To close
this gap, digital industries must stop selling standalone de-
vices and services and start delivering digital experiences—
products and services integrated end-to-end under the control
of a single application.”” Sound familiar?

In September 2007, at a special press event in San Francisco,
Steve Jobs leapt on stage with a big grin to introduce the iPod
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touch: the first finger-controlled iPod. During the ninety-
minute presentation, Jobs unveiled a cornucopia of Christmas
goodies, including a completely revamped line of iPods and
a WiFi music store coming to thousands of Starbucks coffee
shops.

Industry analyst Tim Bajarin, president of Creative Strate-
gies, who's followed the tech industry for decades and has seen
it all, is not easily bowled over. Nonetheless, after Jobs's pre-
sentation as he stood in the aisle talking to reporters, Bajarin
was shaking his head in disbelief. Ticking off the items one by
one—new iPods, the WiFi music store, the Starbucks partner-
ship—Bajarin noted that Apple had a full lineup of killer gad-
gets at every price point and a comprehensive media delivery
system. “I dont know how Microsoft and the Zune competes
with something like that,” he said. “The industrial design, the
pricing models that set new rules, the innovation, WiFi.” Now
he was shaking his head more vigorously. “It’s not just Micro-
soft. Who out there has the ability to compete with thar?”

In the thirty years since founding Apple, Jobs has remained
remarkably consistent. The demand for excellence, the pursuit
of grear design, the instinct for marketing, the insistence on
ease of use and compatibility, all have been there from the get-
go. It’s just that they were the right instincts at the wrong time.

In the early days of the computer industry—the era of
mainframes and centralized data processing centers—vertical
integration was the name of the game. The giants of the main-
frame business, IBM, Honeywell, and Burroughs, sent in



Total Control: The Whole Widget 265

armies of button-down consultants who researched, designed,
and built the systems. They built IBM hardware and installed
IBM software, and then ran, maintained, and repaired the sys-
tems on the customer’s behalf. For technophobic corporations
of the sixties and seventies, vertical integration worked well
enough, but it meant being locked into one company’s system.

But then the computer industry matured and it disaggre-
gated. Companies started to specialize. Intel and National
Semiconductor made chips, Compaq and HP made computers,
and Microsoft provided the software. The industry grew, spur-
ring competition, greater choice, and ever-falling prices. Cus-
tomers could pick and choose hardware and software from
different companies. They ran databases from Oracle on top of
hardware from IBM.

Only Apple stuck to its whole-widget guns. Apple remained
the last—and only—vertically integrated computer company. All
the other vertical integrators, companies that made their own
hardware and software—Commodore, Amiga, and Olivetti—
are long gone.

In the early days, controlling the whole widget gave Apple
an advantage in stability and ease of use, but it was soon erased
by the economies of scale that came with the commoditization
of the PC industry. Price and performance became more im-
portant than integration and ease of use, and Apple came close
to extinction in the late nineties as Microsoft grew to domi-
nance,

But the PC industry is changing. There’s a new era opening
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up that has the potential to dwarf the size and scope of
the productivity era of the last thirty years. The era of digital
entertainment has dawned. It's marked by post-PC gadgets
and communication devices: smartphones and video players,
digital cameras, set top boxes, and Net-connected game con-
soles.

The pundits are obsessed with the old Apple-versus-Micro-
soft battle for the workplace. But Jobs conceded that to Micro-
soft a decade ago. “The roots of Apple were to build computers
for people, not for corporations,” Jobs told Time. “The world
doesn't need another Dell or Compaq.”** Jobs has got his eye
on the exploding digital entertainment market—and the iPod,
iPhone, and AppleTV are digital entertainment devices. In this
market, consumers want devices that are well designed and
easy to use, and work in harmony. Nowadays, hardware com-
panies must get into software, and vice versa.

Owning the whole widget is why no other company has
been able to build an iPod killer. Most rivals focus on the
hardware—the gadget—but the secret sauce is the seamless
blend of hardware, software, and services.

Now Microsoft has two whole-widget products—the Xbox
and Zune—and the consumer electronics industry is getting
heavily into software. Jobs has stayed the same; the world is
changing around him. “My, how times have changed,” wrote
Walt Mossberg. “Now, with computers, the Web and consumer

electronics all merging and blurring, Apple is looking more like a
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role model than an object of pity."” The things Jobs cares
about—design, ease of use, good advertising—are right in the
sweet spot of the new computer industry.

“Apple’s the only company left in this industry that designs
the whole widget,” Jobs told Time. “Hardware, software, devel-
oper relations, marketing. [t turns out that that, in my opinion,
is Apple’s greatest strategic advantage. We didn't have a plan, so
it looked like this was a tremendous deficit. But with a plan, it's
Apple’s core strategic advantage, if you believe that there’s still
room for innovation in this industry, which I do, because Apple
can innovate faster than anyone else."

Jobs was thirty years ahead of his time. The values he
brought to the early PC market—design, marketing, ease of
use—were the wrong values. The growth of the early PC mar-
ket was selling to corporations, which valued price above ele-
gance and standardization over ease of use. But the growth
market is now digital entertainment and home consumers,
who want digital entertainment, communication, creativity—
three areas that play to Jobs's strengths. “The great thing is that
Apple’s DNA hasn't changed,” Jobs said. “The place where Ap-
ple has been standing for the last two decades is exactly where
computer technology and the consumer electronics markets
are converging. So it's not like we're having to cross the river to
go somewhere else; the other side of the river is coming
to us.”"

In a consumer market, design, reliability, simplicity, good
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marketing, and elegant packaging are key assets. It's coming
full circle—the company that does it all is the one best posi-
tioned to lead.

“It seems to take a very unique combination of technology,
talent, business and marketing and luck to make significant

change in our industry,” Steve Jobs told Rolling Stone in 1994. “It
hasn't happened that often.”
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