From rwirt@x.netcomcom (Richard Wrt)
Date: 27 Nov 1994 19:31:21 GMI

Subject: My Perspective on Pentium - AGS
Newsgr oups: conp.sys.intel

Andy Grove has asked nme to post the following for him
Since it is the weekend and we are out of the office, I am
posting frommnmy hone system

Richard Wrt

Di rector SW Technol ogy

Intel Corp

This is Andy G ove, president of Intel. I1'd like to comment

a bit on the conversations that have been taking place here.

First of all, I amtruly sorry for the anxi ety created anong
you by our floating point issue. | read thru some of the
postings and it's clear that nany of you have done a | ot of
work around it and that sone of you are very angry at us.

Let ne give you ny perspective on what has happened here.

The Pentium processor was introduced into the market in My
of '93 after the nost extensive testing programwe at Intel
have ever enbarked on. Because this chip is three tines as
conmpl ex as the 486, and because it includes a nunber of

i nproved floating point algorithnms, we geared up to do an
array of tests, validation, and verification that far
exceeded anyt hing we had ever done. So did many of our CEM
custoners. W held the introduction of the chip severa
months in order to give themnore tine to check out the chip
and their systems. W worked extensively with many software
conmpanies to this end as well.

W were very pleased with the result. W ranped the
processor faster than any other in our history and
encountered no significant problens in the user conmunity.
Not that the chip was perfect; no chip ever is. Fromtine
to tinme, we gathered up what problens we found and put into
production a new "stepping" -- a new set of masks that

i ncor porated whatever we corrected. Stepping N was better
than stepping N nminus 1, which was better than stepping N
mnus 2. After alnost 25 years in the m croprocessor

busi ness, | have cone to the the conclusion that no
m croprocessor is ever perfect; they just cone closer to
perfection with each stepping. In the life of a typica

n croprocessor, we go thru half a dozen or nore such
st eppi ngs.

Then, in the sumrer of '94, in the process of further testing
(which continued thru all this tinme and continues today), we
came upon the floating point error. W were puzzled as to
why neither we nor anyone el se had encountered this earlier.
We started a separate project, including mathematicians and



scientists who work for us in areas other than the Pentium
processor group to exam ne the nature of the problemand its

i mpact .

This group concluded after nmonths of work that (1) an error is
only likely to occur at a frequency of the order of once in
nine billion randomfloating point divides, and that (2) this
many divides in all the prograns they eval uated (which

i ncluded many scientific prograns) would require el apsed
times of use that would be Ionger than the nean tine to
failure of the physical conputer subsystens. |n other words,
the error rate a user night see due to the floating point
probl em woul d be swanped by ot her known conputer failure
mechani sns.  Thi s expl ai ned why nobody -- not us, not our

CEM custoners, not the software vendors we worked with and
not the many individual users -- had run into it.

As some of you may recall, we had encountered thornier
problens with early versions of the 386 and 486, so we

breat hed a sigh of relief that with the Pentium processor we
had found what turned out to be a problemof far |esser

magni tude. W then incorporated the fix into the next
stepping of both the 60 and 66 and the 75/90/100 MHz

Pentium processor along with whatever else we were
correcting in that next stepping.

Then, last nonth Professor N cely posted his observations
about this problemand the hubbub started. Interestingly, |
understand from press reports that Prof. Nicely was attenpting
to show that Pentium based conmputers can do the jobs of big
time superconmputers in nunbers anal yses. Many of you who
posted comments are evidently also involved in pretty heavy
duty mat hemati cal work.

That gets us to the present tine and what we do about all this.

W would like to find all users of the Pentium processor who
are engaged in work involving heavy duty scientific/floating
poi nt cal cul ati ons and resolve their problemin the nost
appropriate fashion including, if necessary, by replacing
their chips with new ones. W don't know how to set precise
rules on this so we decided to do it thru individua

di scussi ons between each of you and a technically trained
Intel person. W set up 800# lines for that purpose. It is
going to take us time to work thru the calls we are getting,
but we will work thru them | would like to ask for your
pati ence here.

Meanwhi | e, please don't be concerned that the passing of

time will deprive you of the opportunity to get your problem
resolved -- we will stand behind these chips for the life of
your conputer.

Sorry to be so long-winded -- and again please accept ny
apol ogies for the situation. W appreciate your interest in
the Pentium processor, and we remain dedicated to bringing
it as close to perfection as possible.



I will monitor your comunications in the future -- forgive
me if | can't answer each of you individually.

Andy G ove



