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Andras Grof was four years old, hardly more than a toddler

when the Germans invaded Budapest in 1940. When he was
two, his Jewish father, a prosperous dairy farmer, had been

drafted into the Hungarian army to build roads for the Nazis. His
father soon disappeared into the German war machine and was pre-
sumed dead. Andras and his mother hid in attics, attempting to
avoid arrest and shipment to the death camps. Family members,
friends and neighbors disappeared forever. His mother was interro-
gated and beaten by soldiers repeatedly, and worse. In 1945 Andras’
father resurfaced. He was ragged and starving but alive, and the
family was reunited.

The war was over. Unfortunately, now Hungary was a satellite of the
newly formed USSR under Josef Stalin. The secular Grof family con-
tinued to live at risk under Communist rule, still persecuted and absent
of basic freedoms. In 1956, at the age of 20, Andras immigrated to the
US and changed his name to Andy Grove.

He made a few other changes too. Grove went on to build Intel
Corporation of Santa Clara, CA, into one of the most profitable com-
panies in the world.

Grove had spent much of his childhood hiding, but on arrival on
American shores he quickly discovered the values of a higher educa-
tion, academia and democratic freedom. He learned conversational
English. Already an intense and competitive young man, he enrolled at
New York City College. In 1960, with only four years in the US, he fin-
ished first in his class, receiving a bachelor’s degree in chemistry.
Along the way Grove married a girl he met while working in a New
England resort.

Upon his graduation from NY City College the young family moved
to California. Grove went to work on an advanced degree, and three
years later, in 1963, he received his PhD in chemistry from the
University of California at Berkeley.

The spread of new technical advances often takes the nature of a
family tree. William Shockley invented the silicon transistor. And he
begat Robert Noyce and Gordon Moore who worked with him to build
the first transistor lab. Then Moore and Noyce left home to start
Fairchild Semiconductor, the first firm to build devices containing
more than one transistor each.

Eight years later in 1963, Noyce and Moore left Fairchild and
begat Intel. Their first new hire, after raiding Fairchild for engi-
neers, would be Andy Grove. While Grove was a technophile and a
heck of an engineer, he possessed an ego and drive that dwarfed
those of his co-workers. He was meticulously detail-oriented,
demanding and mercurial, and he apparently thought nothing of

ridiculing or subjugating an associate if he felt it would advance his
position or that of the company.

A ‘Late List’ was established for the company headquarters, requir-
ing every employee arriving after 8 a.m. to sign in. Grove also made it
a practice to stand at the picture window of his executive office, stone-
faced, watching any late employee as he found his way from the park-
ing lot into the building.

Grove moved up the ladder. In 1979 he became president of Intel. In
1987 he became CEO as well. In 1997 he was chairman of the board
too, all the while micromanaging, and being involved in the myriad of
details that went into the creation of new microprocessors. Groves’
understanding of the semiconductor business was “Eat or be eaten” and
so there was a continual breathless striving to again be the first to make
the fastest smallest microprocessor, or else.

It wasn’t just competitive. With Grove it was personal. When an
engineer quit Intel to help in the founding of Zilog, Grove decidedly
did not wish him well. Instead he hectored the engineer, “You will
leave no heritage for your children. Your name will be forgotten. You
will fail. You will fail in everything you do!”

The Pentium processor raised the bar for desktop computing. The
chip was hardly larger than the 486, but it had more than three million
transistors, three times as many as the previous model. Microsoft and
Intel had been working on the concept of ‘plug and play.’ It was buggy
in 1996 but the concept was sound—sound enough that Windows users
today take it for granted.

Best of all, the Pentium processor had a floating point processor
for crunching real numbers. This was a vast improvement for draw-
ing circles or curves on the screen, and software developers raced to
introduce new versions that took advantage of the built-in FPU.
Most new Pentium users didn’t notice any speed improvement
because they were still running software that was written to run on
the 486. That older software emulated real number math, in actual-
ity doing all the processing in integer. For them performance was
not dramatically improved.

The onboard FPU turned out to be a nightmare for Chairman Grove,
and the challenge of his career. The Pentium had been for sale for a
while when bugs were found in the Pentium FPU. Very simply, it made
math errors. It made verifiable, repeatable mistakes. The most pro-
nounced error found was in the calculation of 4195835 divided by
3145727. The correct answer was 1.33382. The Pentium computed
1.33374 every time, a relative error of 0.006%.

Grove thought, ‘no big deal.’ He assured all corporate customers
doing scientific computing that if they could show that the math error

Technical Support | August 2005©2005 Technical Enterprises, Inc. Reproduction of this document without permission is prohibited.



©2005 Technical Enterprises, Inc. Reproduction of this document without permission is prohibited.

affected the quality of their output, their processors would be replaced
with new and corrected ones at no charge. All other users could sit on
their hat.

The result was cataclysmic for Grove and for Intel. The trade press
and then the mainstream press were incensed. Broadcast media got
involved. Parodies such as this play on “2001: A Space Odyssey”
appeared on bulletin boards:

Dave, stop. Stop, will you?
Stop, Dave. Don't press Ctrl+Alt+Del on me, Dave.
<pause>
Good afternoon, gentlemen. I am a HAL 900 computer. I became

operational at the Intel plant in Santa Clara, CA on November 17,
1994, and was sold shortly before testing was completed. My
instructor was Andy Grove, and he taught me to sing a song. I can
sing it for you.

Sing it for me, HAL. Please. I want to hear it.

Daisy, Daisy, give me your answer, do.
Getting hazy, can't divide three by two.
My answers, I cannot see 'em
They are stuck in my Penti-um.
I could be fleet, My answers sweet,
With a workable FPU.

Grove was outraged and obstinate, insisting that the sheer obscu-
rity of the real number math error meant that it did not matter to the
millions of low-level desktop users. Advanced Micro Devices and
Cyrix pointed out that their processors didn’t make those sorts of
errors. Sales slumped. Intel stock prices fell. The Intel publicity team
finally prevailed, and Grove reversed himself, but the damage had
been done.

Making lemonade, Grove’s book on management in the nineties,
Only the Paranoid Survive (Currency, 1996) was a best seller. In it he
advised all who aspired to excellence to run faster and not to ever stop
running nor even look back, lest someone gain on you. Coining the
phrase ‘Strategic Inflection Points,’ Grove lamented about the impor-
tance of recognizing the moment when something shifts in the prevail-
ing wind that causes your business to change immediately, dramatically
and forever.

Grove envied Gordon Moore, his ‘law’ and, nearing his retirement
in 1998, introduced one of his own: “Technology will always win.”
Though Intel processors doubled in speed and power again and
again, and though Intel itself remains one of the most profitable,
most admired companies in the world, Grove is more likely to be
remembered for his own ‘strategic inflection point,’ the one minis-
cule math error that followed him into retirement, like Bill
Buckners’ World Series loss in the eighties, a floating point error
that came in too low and too slow to catch and went between his
legs. He may feel vindicated by an income during 1997, his last year
of full time work, of slightly more than $94 million. Grove retired
from the board in late 2004.  

NaSPA member Jim Rue writes about computers and conducts training and
field service in Orange County, CA.
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