
To: Ma~ ~. ~n ~Vaan. ~b M~lia. ~ To~. ~nnis Te~in. G~nt ~e.
Jon Rei~old. Jim ~l~in

From: Steven Si~fsky

Date: Ma~ 28, 1~8

Re: L~mi~ ~s: ~n~ ~am O~li~

Introduction
Microsoft and the software indusW are posil~oned to experience a c~is in pul~ic confidenc~ of the highest
order. I realize that this soundS dramatic and t~t I am hardly ~ first to make such a claim, which tends to
make the rounds every few years. This memo looks at ttm cutout s~Jation in our indusb’y regarding Me
quality of software, both actual and perceived, and how a number of key factDrs are falling into place that
make the t~rne ~ght for a .major c~sLs to unfold.
We are in a difficult sYaJafion in that there are no magic answers. The reality of software today is that we
~arely understand how to bt,,’ld a marketable producL let alone build one tt~t is flee from defects, perceived
or actual. Our ability to build systems far more complex than we really understand is yew real, and
somewhat Voublesome. in this sense, this memo is written to enlist the help of those that can help to
understand and hopefully direct the public peroept~on of this problem, for we must humbly admit that our
engineering dis~pline is far behind l~m desires of our customers arK:l c~t~s. We should also begin to
understand how we might expand ttm corporate image to inchJ~ quality, in addi0on to innovaOon and

curing edge technology.
As a note. It,s rnerno will use a nunt>e~ of wonts that h:’ve speci~c lega~ meaning s~’K~ as defec~ rn°n<:~:~" liabaiW’ etc"

There i~ no intent fo~ b~ese won~ to ~ ~ ~al O,~finit~on, b~ rab~er ~ ~ OefiP.~on is ~ssumed.

The Alignment of Negative Factors
As we know. one of ttm key elements that can turn a single instance of a prol~em into a full blown chsis is
the ability of the collective of indust~ press, pundits, and watchdogs to stTing together a series of seemingl~
unrelated events and find a common thread. Wdtt this common thread, even an average repoder or w~iter
c~n forrnulate a thesis and necessary proof by c~ng these events. Recent~, we have seen several bugs in
Office 97 and there is genuine concern this can lead to ttm ve~ costly Office 97 ~s buggy public perception.
WRh the addition of problems from Macintosh Office 98 and ped~aps the problems w~ the FrontPage
Server Exlenslons. it is not hard to see how this can lead to a story on all of Microsoft software and the
inherent bugginess of our producls. We have seen the damage fi~st hand wRh Word 6 for the Macintosh, a
produc~ that never really recovered from the inNal negative I:)ercepbon and realities.

I believe tt~s problem is far deeper than Office and has the likelihood to mushroom into a sweeping
indicth’mnt of modem PC software. This indictment w~ll be arni~ supported by real ~ from our
products as well as fanned (perhaps for sell-interested reasons) by our ~ in our indust~’, government,
and consumer advocates. The downside of this are risks to our business and asset of the Microsoft brand,
and also opens up the opportunity for competit~)n to leverage the fairmgs of our products to provide
alternatives. ,aOthough the later is a remote possibility due to the momentum of our products, it is not going to
be hard to see how this can be used to great affec~ by our competitors even if it does not lead to profit.

At this moment in t~me there is alignment in four key areas and this alignment w~ll provide the hamework
ul~On which anyone in a pos~on of power, need, or desire could build a ver~ strong case regarding the lack
of qualit’~ of PC/Windows software. These areas include perception, circumstance, regulation, and evidence.
By illustrating tt~.se I hope to show just how easily we are positioned to be the target of a great deal of
negative energy. While not Pactors of causation, these are all symptoms of the looming crisis of software
quality. It should be emphasized that the crisis is looming, and I feel it c~n be minimized and pemaps
prevented.
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Current Perception

First and foremost, t~e gro~ndwor~ for a ~s in ~ q~l~ ~ al~ ~ ~ m ~- It ~ ~rd
~magine any ~s~ of Mi~’s or aW ~r of a PC ~ ~ ~t ~k ~ ~ir PC as ~ky or ~gy
and ~a~S ~e bla~ on Mi~ Pad of ~ ~ defin~ a ~p~n ~ ~ ~ Mi~ ~n~
~at Maonmsh~ am ~1~ fla~ by a~ ~sum ~t am ~N~ m ~ ~ ~ (~a~ ~ is ~ smiley

fa~ ~en ~u s~tem ~ and ~u ~se all ~ur ~).
There are ~ as~ ~ ~e ~p~n ~t ~ ~ ~ ~t ~, ~ ~S ~ ~t e~ns. Fi~t.

~em is ~e ~n ~t ~m ~s~ and ~ ~ ~l~ ~,
~at." ~is might m~ o~ of ~ o~ In~t m~i~. ffM~ Bu~ ~. ~ ~n~ins ~ gems

s~@ ~. ~d ~ a~t ~, ~ ~ ~ ~"

ms~ ~ ~- F~ ~ ~ ~, ~d ~t a~t ~ ~-

A ~nd pm~m ~ ~ ~nt ~ ~ am ~ (~ ~ ~ ~) ~ ~t ~ are ju~ ~
ha~ ~ ~. ~u~ ~u ~ get ~ ~~m ~ ~~ ~ a~ ffi ~. b~
relate ~ ~? O~ ~i~ ~ ~ ~ ~ ~n ~ ~ ~ ~ ~ ~ ~

la~e a~ d~e~ ~r ~ ~r om ~- ~ ~ ~ ~ ~~ u~ ~ a~ uninteres~
in ~mi~ ~mp~er use~, ~ ~ ~ ~ ~ ~ ~ ~k ~ a~ ~ ~ ~
im~nt ~i~s ~ ~r ~. A ~ of ~ ~ ~ m~ ~ ~ ~ ~ e~r ~m ~mplex

~re ~at Mi~ff ~ ~e of b~ldi~. ~ ~ of ~ ~ ~~ a~ e~n~
of our develOP, our ~re ~ ~e ~m ~m~x pm~, a~ ~ of ~ sh~r nu~r of ~e
we have on e~ p~

~ 19~ent

F~ I.A~ ~~~~

TO our c~, ~ a~a~ ~ ~h ~ ~ke ~e ~ ~s ~ a~ off~ ~ s~ ~ off at ~ew step.
It is ~ we a~ ~ ~ ~e ~t ~ ~ a ~t a~ ~ a~ am ~nt u~n ~ off. Not un~ke
~ tele~ e~i~ ~ ~M ~ ~s ~ ~ ~ ~ 1970’s ~ ~ a ~r ~s~c p~ ~ s~ off
~II ~ ~e~ of ~m ~ ~W- ~ ~ o~r ~. R is ~I ~ ~u~ ~ in a s~
ba~ ~ ~ a~ k~ ~ ~n ~su~ (~st of ~ ~ li~e a~ ~, ~i~.

~er wel~ In~t ~ ~t ~s ffi mi~ is ~at ff ~ ~ht ~ ~ke ~ey Buy

~h ~is one ~ ~ ~t ~ ~t ~bmes e~ns a~ b~ h~h, ~re ~ ~ ~ to ~e

ATI"ORNEY/CLIENI" cONF1DENllAL -2- CoW~ © 2000 M~:mso~

HIGHLY MS-PCA 2541315
CONFIDENTIAL



a~unt of ~5~ ~e ~m~ny ~kes. Many ~s ~n

~." ~ is a~ ~ a~ ~m we am at a ~fi~ relate ffi IBM ~ ~ IBM ~m a~ ~ depby a

Today’s Ci~umstances

T~ ~ ~t ~e ~ a ~e ~ of ~m ~a~ a~ ~ ~n of Mi~Ws

~chd~ o~an~on~ ~ ze~ ~ on any p~, r~l of

lev~ of p~ ~d se~; ~ must ex~ ~r ~ns. Ste~

~ ~ ~. ~ ~ffi~ f~l ~ ~ s~r ~ ~ of ~ ~ ~t ~ ~ ffi ~dr~s
s~ ~ ~k ~. ~n R b ~e ~ ~ ~ ~ m~ of ~a~ ~ ~ ~st ~n

~at a p~ is ~ of ~u~

HIGHLY MS-PCA 2541316
CONFIDENTIAL -



Loo~ning Cr~$il: W~n~ow~ S<:)ttv~rl Qu~l~ry

fo~ on qu~ns and an~e~ a~ b~en ~i~. To dale. ~ ~ve ~ ~nate ~n ~at rewew-
bas~ watchd~ o~an~a~ons have ~s~ ~ed on ~a~ ~ ~t ~ ea~ fi~ ~in ~eir
~d~onal les~ ~d~ (~nsu~r Un~ tor exam). ~ ~, ~ver. ~t any bu~n~

rea~S seve~l bill~n ~1~ and simu~U~Y ~a~ in~ ~ ~e~ ~n ~ ~B~ ~e ~en~n of ~e w~t~ gm~s. The ~ent govem~nt ~v~ ~ se~ed
w~k~up ~II ~ ~se groups. In ~ pu~ ~m~ ~n~, ~ s~ ~t ~ ~ a g~ o~nun~ for
w~tchdog or ~ny o~n~n ~ki~ ~ incase ~ir in~n~ and s~re ~ ~ke~ ~ ~ ~ ~re
~n egsy ~et.

S¢8~e of ~egulafion

we ~re ~II ~w~re of ~ ~ent govem~m ~ny of Mi~ ~ ~ ~ ~r ~ ~ is ~n
op~ni~ for ~vem~nt offi~ ~ use ~ s~te of a~i~ ~ ~smr ~r ~ ~ (~
genui~ ~m ~r s~ of ~u~e). ~m ~ ~ k~ ~ e~n~ ~ o~en help
~n e~ui~ ~sis, or ~t ~ ve~ ~ e~ a ~ ~ ~ ~e~ a s~ ~mr of ~. T~
~re no govem~nt agen~ ~~ ~ ~ ~ ~ ~ q~ ~ ~m a~ ~m am no

~ of ~e ~i~.
it g~ ~ ~ ~ o~ ~n~ ~ ~~ ~ ~ ~ ~ ~ m~m" U~te~,

e~n~ or ~p~ ~t ~ s~l~ am ~t a~ ~ ~ ~ ~ ~ ~’ ~v~nt
~n~e~nt ~ i~. ~ ~ ~ ~ ~e~ ~ ~I~ ~ ~~ ~ht of ~am ~u~
~II ~t ~se in ~e near ~re, ~I~ ~ ~ ~ ~ ~ ~ our
~m~MO~. The f~ ~t ~re ~ ~ gov~t ~ ~~ ~r ~m ~ ~ in ~re
ce~n ~n ~ad ~ ~ g~ ~P~ ~ ~ o~ ~ ~i~ o~ ~ ~- ~en ~ ~e of
our i~us~, ~e ~p~n of ~I~ of our p~, ~ ~ ~I~I s~Is ~ ~ ~, ~ ~ o~us
mat ~re ~I ~ a gm~ ~II of ~o~ ~ ~te ~ a ~. ~ s~ ~ ~ ~ ~ like~
o~me of ~vem~nt ~~ ~ ~r i~ ~ ~ ~ ~ ~vem~ ~ ~ ~r
p~nsu~r ~ ~ like ~y ~m ~e~ a ~ ~i~. In ~ of ~ a ~is in
~ qu~l~, ~ ~ ~ ~in~ o~ ~t planes am ~mp~ ~ ~ ~ ~ F~ or N~SB ~sh

~ requir~ govem~n~ ~te~en~n. ~w br am we ~m ~ N~EB ~N8fi~8I ~
~] m~s ~ ~c~/ has ~u/8~ e~ e~ ~ ~ga~ng ~ ~s?

The o~er mi~g ele~nt of ~ul~ ~ our ~ ~d~’s ~ ~ ~u~. T~ ~k~ on
forms. Fi~ we ~ ~ h~ve ~e ~d~l o~n~ ~ o~r e~i~ d~in~ ~ve. In f~ our
own in~ ~b~ (ACM, IEEE) am ~ula~ fil~ ~ a~ ~in~ o~ ~ ~. For
e~mple, ~ ~e~ of ~e ~i~, ~ ~n ~ of ~ E~, ~n ~e~ of
Me~n~] E~i~, or ~ny o~r ~li~ ~t v~ ~e~es ~ ~ ~u~ of ~t ~s
s~k o~ ~ ~ d~dp~ne’s bt~ ~ ~l~ed. ~ ~ ~t ~u~ ~ ~ ~CE ~sen~
3~er ~ b~e ~es, or ~ ~e ~ ~m~m ~ in a~ m~ ~. ~re

~u~b~ I~ ~ a~ ~ e~n ~ ~ ~ ~s. ~ ~ of
M~ine~ ~nd ~ IEEE ~m~er ~ e~a~ m~ ~ ~ ~ of o~ ~Id
pr~mi~n~ sere ~ ~,D. ms~ ~. ~ ~ ~ ~ ~~ te~ ~ dis~
ou~ of h~ ~ o~~ ~n ~ ~ ~ ~i~ ~ ~ ~ ~ ~e~ ~al

we are ~ ~ ~te m~en~es ~ ~t ~ a~ s~s~. ~ i~s~
even h~e ~y ~ of s~ su~ ~ Und~em ~s ~ ~en ~ ~ ~ek~ ~al of
~I, ~t ~ an o~an~ ~ ~e as ~ F~ FD~ N~SB, ~ OS~ ~ Year 2~ i~s

~en ~pr~en~ ~m ~n~g ~ di~ ~ ~m ~is fo~s~a~ event.

A se~ ~ of ~i~ relat~ ~u~n ~t ~ m~ ~ ~ ~ of ~fe~l ~on. Pi~,
su~eyo~ ~i e~in~, ~, ~un~n~, ~ ~e~, a~ ~t a~ ~e~ o~r di~pli~ (e~l~
l~e~) ~ve ~ ~ of e~ e~n an~ ~n=~ ~n~p, ei~r o~n
govem~nt ~u~t~ or ~t~, requ~ ~m o~ ~n ~ ~ir ~f~. Ma~ might
~se ~s ~ ~ ~ ~ ~mm to en~ a~ ~us m~t se~-se~, ~ ~ve~ele~ ~se sere
Bs ~ ~ b~l~s m l~ht of ~ues ~ q~l~ a~ ~te~ of p~ a~ ~s. ~ ~u are
unsu~ of ~ ~s qua~n ~u ~n ~II ~ A~ (or ~ ~ ~r web ~e) and even ~in
su~s~ ~re are o~an~ ~ ~ke q~l~ awi~e ~ ~e for ~ ~ of
~sured ~dm~ (for e~mp~ ~n ~e~ of ~I~). ~r ~u~ ~
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LOo~lr~ Crisis: Wmdo~,~ Softw~r~ Qu~lhy

ent~nce exam or S~-~li~ng a~¯ a~ e~en ~e ~y ~ ~ ~c ~p~ ~at we shun
a~vibes. The~ is ha~ a~o~ ~t ~ ~t tam~liar ~ ~ ~n ~ grit p~~ a~ unkempt.
~l~e ~m~ ~ ~ ~ ~u~ ~ ~ ~a and ~un~in ~. ~Y, ~ o~ ~ ~ted ~ a
~mp~er ~5hing ~ su~ ~ ob~ ~, ~1~ ~ I ~m~ ~ ~ ~ ~e of a ~

~r.
~ an aside, ~e effo~ over ~ ~st ~7 yea~ or ~ ~ ~e~le IS~ ~n ~ pa~g~ ~a~

nea~ ~ mu~ ~ gain ~o~ as ffi ~ ~g ~ ~1 ~ ~ ~e~. Most of us would
agree ~at ~e ISO s~Ma~ for ~ ~m~te~ mi~ ~ ~t ~ offer I~ ~ p~vent ~ ~eabon of
rosily no~n~onai ~, ~ ~ ~ of ~ s~a~ ~ates a ~um ~ fill,

Evidence At Hand

There ~ al~a~ amp~ e~en~ i~ ~ ~r a~ ~ ~ ~ ~ ~r ~vel of ~ quali~.

In f~ ~ a~ ~1 ~ ~ a~ ~~ ~ are en~ ~ ffi ~, ~n~.
and ~bli~i~ ~w ~ m~v~. ~e ~ oh~ ~e ~ ~ ~ ~ ~r
~a~i~ ~ ~al~. We ~ ~ ~e of ~ ~ q~ a ~ du~ ~ ~L ~ ~t yet over,
even~ su~undi~ ~ ~ a~ TM

In ge~l, ~e~ ~ a w~ of ~ ~ ~ ~ ~ ffi ~ ~t ~ ~ ~f~e.
We’ve eve~ 5~n ~ ~i~m ~s~ ~ ~ ~1 ~ ~ ~ ~i~ a~ o~
~a~i~ ~ qual~ N~ Yo~ T~, ~ W~ a~ Wa~ S~t ~u~l all ~ula~ ~n
sto~s ba~ on a sidle mad~ (or o~e~ ~$)
Th~ a~ ~ ~ mi~ ~ ~ e~e~ ~ ~ ~ ~ ~~ ~ ~r qual~ of ~:

Year 2~ ~es, ~ ~ ~ ~eL ~ ~ ~ ~ ~s.

T~ Year 2000 ~~n ~ ~ ~a~ ~ ~ ~d) ~ffi a s~W a~ ~a~ quali~.
The e~mpl~ a~ e~ ~r ~ ~ u~ (~ ~k ~la~, ~ ~ ~e~al, m~ed pla~
etc.) and ~e ~ana~ ~ a~ ~ ~ a~ate. ~ ~ a~ a ~ ~t M~R’s e~ ~ ~is a~
have ~n late and our ~ ~ve ~s~ ~ a ~er ~b at ~i~ p~a~e and ~ki~ ~sto~r
~mm~n~.

Our indus~ ~ well ~ for ~ ~i~s ~a~i~ ~leasi~ ~: m~d ~leasl datl =ommi~n~
and so~ ~h~ to ~lt R ~ ~t ~ke mu@ ~ a=~ ~t ~ a p~u~ ~ ~te ~ =~ ~
mabel ~en ~e sup~ier m~ht ~ ~m ~ get ~ ~ ~e d~. h ~ d~s not ~ke mu~ ~ ~ndu~ ~t
~ ~i~ ~ ~h~ ~ ~et ~ m~ ~ ~k of ~t ~ ~te te~. Unfo~te~ nea~ all of our
indus~’s p~u~ ~er ~m ~ ~P~. ~ of ~r ~s~m alma~ have ha~ a~ f~t ~es
~at in,st on ~ ~r ~ fl~t ~im~ ml~ or ~e ~ ~m d~ a mawr ~e.

~ny eady sm~s on ~m~ ~ ~1~ ~m ~ ~ e~ ~ ~ pl~ and p~y. ~ ~m,
~ver, d~ ~t s~p ~ ~e ~ ~r ~m ~ ~ ~n and ~ quite ~

~ r~t a~ent of ~1~ ~met ~me ~ a~ ~nM~, ~ mali~, ~ a d~i~ in ~re q~l~.

~te, ~ e~mple, ~ Ne~ N~ ~u~ 4 i~e~l ~ ~n a s~ ~ of b~ ~r

~e ~e of d~ad~ ~m or ~ ~m, yet ~ ~ ~a~e ~ ~vent ~e me~em ~
s~ ~ pl~ on ~ ~p. ~ ~ ~n ~ ~ ~re at ~, ~ ~Y ~ A at ~ ~ we~,
~i~ ~ ex~ ~ ~ ~e~ ~e am ~p~ ~r. ~ ~u~e ~ ~ ~se~ ~ ~ ~ ~
o~ ~ d~r, ~ A ~ un~ in ~t ~ ~n~ en~mn~nt a~ ~ am ~i~ ~m~nies
release ~m in ~ ~r ~ ~ ~ ~ ~ A ~s ~ a key ~eb~ and ~mmun~n ~1.

Them am al~ nu~S ~u~ ~ I~ of ~ bugs ~a~i~ ~m. In ~ ~ ~ ~m
ex~te~ of ~se I~, ~r ~m ~e s~r or a ~i~ ~, ~ admA ~ ~ fa~ ~at ~m
~ddl~ ~ d~. ~ P~ R~ME, ~e ~e base, P~, ~le~l ~r bug lis~.
wat~ web sA~. ~e~, e~. all ~de a~e ~ ~t ~am has ~= of pmb~. To
~m~und ma~e~ all of ~ ~uE~ am re~i~ ~aila~e ~ ~u~m, ~a~l~ of ~eir abil~ ~
~1~ ~ on ~ i~o~n. ~ ~su~ we pm~b~ all ~i~e ~ ~11 di~su~e~e pmbab~ all
read ~ hundr~s of ~ ~de eff~ of ~i~ like a ~n al~y ~l~et ~ mu~
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~n~or ~ve m unmte~ ~-

Smoking Guns
Given ~e~ n~a~e ~ ~t are ~ al~ni~ ffi ~ke a ~e ~r un~e~l~ ~r so~ q~l~.

~r ~m~n~ ~mi~ of ~ ~ ~s, ~ ~ ~ ~ ~ ~ ~ an ~ual ~t of

~ of ~is ~fo~ ~ ~e~ ~i~ a~ ~ ~ ~ ~ ~ ~t ~ s~ ~s.

su~ ~te~l ~ ~ q~ ~W- ~ ~ ~ ~ ~ ~ ~ ~t ~ m~ht ~g a

p~. ~e Re~ ~ ~n a ~ ~ ~ ~~ ~ ~ ~’ a~ ~

and ~1~ ~ an ~, ~i~ ~ M~ ~ ~ ~ ~ ~ b~ ~ a~ rela~ ~

~gw custo~m and p~ gua~la~: ~ ~ am g~ ~ ~ i~ on

on a ~ ~r ~ ~t o~ m~ht ~ ~- ~W~ ~ ~ a ~ ~ un~e or

al~ ~a~ a ~ of ~ ~r O’R~ W~ 97 ~ya~ a~ ~1 97 ~s. Thee

ma~ ~t of go~ ~m ~ we ~en ~ ~ ~r aft ~ ~ ~em).

Internal Bug D~=: ~ ~ s~ gun ~ ~ a~ ~m ~m~ny is ~ internal b~
da~se, ~ ~ m~ ~1 y~ ~ ~ ~k ~ ~ ~e ~ of ~ num~r of ~s ~at

help. ~r ~nt ~ ~ffi~es ~ ~ and ~ ~n=in e~us nu~ of ~u~, tens of

~n ~m ~ ~ ~m over ~ seve~ ~ ~ ~, ~e ~ ~ fix ~ ~s~ ~ ~ ~ue,
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Loo~n|~ CrtlL~: Wln{to,~l .~tw~re Q~I~

So.are Quali~ and Our Competitors
In te~ of ~ ~ of ~ ~ pla~ and ~ ap~i~. ~ ~ ~ ~nk~ a~ ~w
our ~m~ ~ve ~n or ~ld ~ ~i~ ~ ~m qual~ ~ ~a,i~t ~ ~ in ~r ~r.
bigg~t ~ue ~ ~t M~fl ~ ~e p~m~ant su~r of off-~s~ff ~am ~I ~ns on deep P~.
~emas our ~~ ~ ~r ~ ~’~ ~ or ~wer ~m. ~ i~i~b~
~at ~ ~ qu~e e~ ~r ~ ~ ~m~ ~ d~ ~Nes ~m ~ ~w q~l~ PC e~nce.
and ~y ~n ~ ~ ~ ~ ~d~i~ ~ ~ a sere ~ ~ in ~ op~se~ ~dd ~ ~t

ex~ o~ ~m~’ ~m dir~.
In papular. ~n ~d ~e ~n ~lk a~ ~w ~eir ~m ~ ~ ~ ~ ~ a~
minion ~1 b~. T~ k~ ~w ~ k~ ~s ~i~ a~ ~n ~y ~ ~ m~i~ e~m~es

and bBva~. ~ ~ ~Y ~ ~t ~ a~ ~e ~e ~ of ~i~ and me ~h ~t of ~ni~
~am. ~ ~ld ~ ~b~e tor ~ ~e~e ~r of a ~ ~r. In t~ ~ ~ ~ ’ ~of a
~ere Y2K ~ ~11 ~ =~ ~. ~ b~ ~ ~s=~ a~ ~ ~h ~
te~nal or even ~ o~n ~m~h a ~ ~1~ ~ ~ ~ ~ of ~1, ~ ave~e
~ =la~ ~m ~ bi~ of ~ ~e~. ~ U~ ~ ~n ~m ~ ~ as
~ ~ Wo~ ~ ~ n~r of ~, yet ~ ~ W~ ~ ~ ~ to=l ~ini~
~mpar~ ~ ~ ~ ~ ~ ~ a ~ a~ ~, ~ ~ ~ ~ ~ ~ ~ aM

O~de ~ ~e ~e ~ ~ ~ Wm~ ~1~ m ~k ~n~. ~ ~ ~n ~
~ d~, b~t~ ~t as ~ ~ mlat= ~ ~1~, ~ ~ ~ ~ ~ ~ ~e~as of

IBM ~ an ~al~ b~ ~r ~ ~ ~nt ~ ~ ~ i~ ~ IBM ~ has
~d~l~ s~ ~r se~ a~ ~m~ ~ ~n ~ ~ (I ~ ~ ~ ~(s ~U, ~ IBM
usual~ ~s ~ we~). ~ of ~ ~e ~r of ~ ~y~s a~ ~ dir~ ~e~ ~ IBM

of ~i~ se~, ~ ~ al~ a ~a~n ~ ~ ~ ~m ~ ~ex ~d ~ ~.
IBM’s ~e ~ Y~ ~ ~ ~ ~P~ ~ ~ ~t ~ ~m q=l~ ~
Y2K web sffe ~ ~ up a~ m~ ~ qu~ ~ b~ a~ ~k ~m~nt ~ ~ (M~ff’s
~nt ~ ~ ve~ ~lar, ~ o~ ~ ~ ~t yet I~e). In ~d~n, IBM bd~s ~ ~ ~e ~ of

mnni~ mi~ ~1 ~m ~t ~ ~ ~e =n ~im.
Ne~ is pmba~ in a ~s~on sim~ar ~ Mi~ff’s and ~ rest of ~ ~nd~ a~li~n ~are
ind~ (Lo~, ~nd, ~, ~rel, e~.) in ~t ~ ~ ~gh ~ ~e of ~ir appli~ ~at ~st
~u~ ~11 e~ ~ ~a~es ~ ~m qual~.

What Can We Be Doing?
This ~ has ~ ~ s~ ~t at ~s b~ ~ ap~a~ ~ e~i~nt ~ ~ht ~r ~ buildup of a ~blic
msis ~a~i~ ~ ~re ~. Th~ ~s ~t ~an s~ a ~is ~ g~ ~ ~p~n.
~a~ are ~ ~ ~e~ ~ o~ as ~ We ~ ~ ~ r~, ~r. ~t our ~m is ~mp~x
a~ ~ o~n ~ ~ ~ ~ am u~ a~ ~ ~en ~ken. ~re am ~ op~n~ ~r

~ntn~ ~ ~ o~ ~, g~n ~ ~m am ~t a~ ~~1 ~ng~ ~ our.e~in~h~

S~n ~l~ng no~ ~ ~ ~ we ~ld ~ up ~ a ~n~n p~n ~d a ~t of
e~i~ ~~ ~ d= ~ ~a~ a~ ~ M~ ~ ~ ks~, Pe~ ~ ~n
pio~ ~ ~R ~ ~ ~ ~-~nt~. ~ ~en a ~te~nt ~t ~s ~nd our
~n~ ~t ~ ~ ~- We m~ht ~ h~ a ~a~ s~e ~t we ~ u~ at ~ny h~h
levd b~efi~s a~ ex~ ~es ~t di=~ ~re qual~ and our ~mm~nt ~ ~
n~ of

Define ~ ¢o~ ~ ~ ~g: ~ ~m~i~ ~ we ~ve ~en ~lki~ ~ ~ ~ deflni~
~t ~ ~a~ ~ ~ ~ ~ a ~. ~r p~ ~ ~ ~ny d~erent ~i~s. a~ often ~ ~i~s ~t
~ d~ ~t ~ ~ ~e, aM ~= ~ ~{~ ~ ~ often ill de~ at ~L W~ we =lk
to ~ ~ we ~ ~t ¯ ~ ~ j~t ~ ~ ~u~ ~v~ d~emn~ ~an ~ e~."
Unb~Mle~ ~ ~ ~! ~p = = ~e ~ ve~ ~1, ~ impli~ ~ ~ ~ ~
desire = ~ ~ ~ ~. Pe~ as pa~ of our ~un~n ~a~ we s~ld define ~B~le~ ~at
mean ~i~ ~ a ~, ~ ~n@~l~, s~nge b~al~, or NsI a ~shlist ~em. h m~ht even
~ke ~n~ ~ ~ a ~ of ~e~ ~mi~r = our o~ ~lO ~ ~ in o~er ~ hell:)
unde~ ~ on a q=l~ ~m a m~ might #allm
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Loonning CrisP.: ~r~do,~’s 5oft~

~C~$0~ Sec~: This ~ a ~ ~t ~ fgl~en a ~ o~ of ~te ~ ~ ~ v~ ~h ~ o;
ge~n~ our ~ve~p~nt ~ ~nd ~ ~ ~ ~ ~i~i~ ~rg-
qual~ ~ue, b~ ~ ~s se~e ~ ~ a ~el of ~f~l~ ~ ~ M~ We o~
~e to ~te ~ ~ a~ ~ an ex~ goal
unde~nd our p~. Pe~ ~ $~ld ~ on an u~at~
dim~y-

D~u~nt and quan~ our t~Ung p~: ~ ~ of
yea~ ~de groat p~ ~ ~pi~ ~ ~ u~e~
release our ~am. I ~ve ~r ~e ~ ~t ~
~lk ~ ~ ~ht ~ ~is ~ ~n a ~e e~- ~ ~ ~ ~ o~ ~ m in--am a ~re
pma~ve dis~n of ~ ~s. From ~1 e~, I ~ ~ a s~nda~ ~n~ on
our deve~p~nt P~ ~ ~e~ of ~o~ a~ a~,
and ~ ~ds m a h~r ~ of e~y. We ~ht ~ ~ a ~v~ ~ ~n
and pmsen~n ~ of ~ ~n~ EBC ~u~. ~ at ~a~ ~ke
~at am inter~t~. We ~ al~ ~ ~ ~e o~ ~
quali~ and t~ ~ ~t ~ ~ ~
~ Tes~: We s~uM ~ ~ ~ t~ ~ a~ ~ ~ ~ ~ ~ ~ ~ of ~ ~ qual~ of

fix~ in ~e p~ am ~u~ ~ o~ t~- Yet ~
~t ~ ~t y~ ~ ve~ ~. ~ ~ o~ ~, ~n
bui~er of ~m~r ~ a~ b~ ~. F~ ~,
groat ~e in ~ "~’s m~ m ~ip" on ~e ~ ~, a~ ~ ~ ~t ~k~ any of ~ ~P~ ~B ~11
~e p~ ~ ~ ~ le~ ~ in~ ~ ~ ~ of
had ve~ ~r I~ in ~ ~ ~ ~ ~ of ~ 97 a~ ~ ~ ~ ~ ~ s~e~ ~m a
la~ of ~ ~*~ ~m ~m. A k~ ~R of ~~ ~ ~ of q~l~ ~ ~ ~ te~i~

and as~t~ e~ ~ ~

Bug Us~: ff ev~ ~em ~ a ~~ ~ ~n
lis~ ~r our pmdu~ ~ ~ all ~ ~- We a~e~
d~r~. b~ ~i~s am ~t ~ a I~ ~ and ~u ~e ~ ~ ~ ~m ~ ~u am s~i~. A
key as~ of ~s ~ ~ ~fin~ ~t ~ ~ ~ ~
te~ of our r~ ~ ~e ~. For e~e, ~ ~ ~m~ ~ ~ ~e~ ~ ~ Ikt or ~ ~e list
mere~ ~~n? ~ ~ ~ ~ ~ a ~
quite a ~a~e and ~ ~ ~ ~ ~ ~m ~ ~ an

a~ ~ a ~a~r ~ ~ ~ld ~ps M~ff ~ld ~ ~ ~ ~ a ~ ~t ~n over ~ ~e
smnda~s for ~m~m ~ ~ ~ ~ a ~ ~
B~ ~ ~ ~ on~ ~1 ~ ~ m~ht ~tp ~m ~
Mi~ff ~ ~m m~ht ~ a ~ ~ ~ ~ te~ ~ ~ a~ ~s, ~ s~ a

of ~ ~ ~M ~ ~ ~ ~ ~ ~ ~

s~i~ ~den~ ~ g~ua= ~. ~e ACM ~ ~m~~ am ~t w~ to ~ ~st

Help d~e ~e ¢~on ~ ~e ~uNaient of UL~t~

e~ of k~ f~ ~ ~ ~ a~ ~s ~t ~ a~ ~ of q~l~ ~ ~li~
~y~d ~v~g~ k~ ~~. ~ ~ht ~ ~ i~e~a~ ~ ~ of ~ ~d of ~al of

o~an=a~ ~ ~ ~ ~ a s~tem. ~ ~ ~s ~ ~@1 ~ ~ an a~ ~m~ex
p~ (as ~r ~ ~o ~ ~n) ~ ~ ~ a ~m ~e ~ of ~1~ we m~M ~ a~ m bn~
~e md~ up ~. We am a~ ~l~r ~ ~i~ a ~ ~ ~m ~at p~in ~s ~t ~. or
~es ve~ ~, ~ ~ ~ ~ ~ ~ ~n ~p m a~.

Microsoft fix~ =qua: Pe~ ~ m~ht ~ink of ~ a ~ a~ of ~S, or ma~ni~ ~ ~n of
~5. ~ deal ~ ~ ~m in ~r ~l~n

m help ~m ~ ~ ~ ~ P~ sup~d fails ~ ~ ~ ~m. ~u~ ~ ~ a
~omle~ ~ a~ m~M ~m, b~ ~ ~a ~ to ~ink of
~u~ a~ ~y ~’m ~. We ~ ~un ofled~ e~
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Improved semite: Th=s ~s a challe~ing Brea ~use ~ h~ve ~ h~d o~ ~dd=~ ~i~
as a tolkfree humor when we h~d ve~ ~m~ti~ve r~asons to 0o ~. Yet we ~mpmv~ our
rep~bon ~n ~asu~ble wa~ d~te ~ks obv~5 ~ts~on. We m~L ~wever. find a way to ~ vlew~
as a ~mpany ~at stands ~hind ~ pmdu~. We are ~nni~ ~e n~ of ~i~ ~ ~ on our
~te ~stome~. ~en ff is ~e md~idual ~to~r, or re~r. ~t is often ~ ~st helpless. We
should ~k hard at some ~re novel approaches to Sup~ ~t s~w we are ~k~ng sup~ ~er.
t~ough I aOm~t to ha~ few s~ges~ons.

Make sure the subject i$ a~ all io~m. not just Windo~: NI ~m s~e~ ~m ~gs. we’re
~ to say. It is p~bab~ im~nt ~ ~n~der ~ we might ~ve a~ ~nve~ a~ut ~are
quali~ ~ =n~usive of all of ~ i~us~ and pmf~s~n and ~t to~ enbmly ~ W~n~ and ~n~ws
appli~bons. I ~uld ~nf~S to hanna ~ idea ~w ~ ~ ~is. sin~ ~ ~ ~at ~st any d~ssion
so.am qual~ issues ~11 ~us on ~e ~am ~1 ~sl ~p~ s~, ~ ~ Mi~fl’s. In any evenL
~a~ ~ of ~e goals of our ~mmuni~bon s~t~y ~utd ~ ~ enli~ o~r ~an~ o~de our
~adi~onal ISV ~mmuni~, We might even ex~nd ~is ~ ~dude web ~e int~ or V~ buildi~
turnkey systems, ~ of ~i~ al~ de~n~te ve~ u~ven qual~.

I ~sh I had ~m s~gesbo~ or su~eS~ns ~at I ~ht ~u~ ~lp ~ di~ fend off ~ iss~s at
hand. More =m~n~ I ho~ we ~n ~ke p~ress at buildi~ ~er ~am ~r. ~o~h I am
~nfident ~at we remain a~ ~ ~dd’s ~sL Mi~ff ~uld ~nefit e~ ff we ~uld
menOon~ in ~e ~ brea~ as qual~, mu~ ~ ~ way ~ple ~k to ~ ~ a ~u~ of in~vaOon

and su~ess.

Selected Bibliography
,~ s~ted at ~e s~ of ~is ~. ~ is haply ~e fi~t ~ ~at ~ has jum~ up and
claiming ~at ~ere is a ~sis in ~e ~-are ind~. Ho~l~. real~ will ~t m a~ we ~11 ave~ su~
cnsis. The follo~ are ~ks ~at some might find intems~ng as ~ey ~te ~ ~ p~blem at hand. T~
by.clinks a~ ~ ~on.~m.

lnte~ace Cu~ : How New T~no~gy T~n~o~ ~e Way We Create and ~mmuni~te by
Steven John~n. Th~ ~k de~S how ~y-~d~ ex~es are a~e~ by ~e t~not~y
that defies ~se ex~es. In o~r ~, one ~uld mad ~is as ~w we am ~ms
te~nol~y.

~ ~i~s B~e B~ : T~nol~y and ~e Revere of Unintended ~ns~uences by E~a~
T enner. Tenner de~S ~e basic ~ws el unintend~ ~eq~n~s and illus~lus ~ese ~th
cu~ent t~y examples.

Dig~l W~s : ~y We ~u~ Not De~nd on ~ by ~umn R~ W~r. This ~ a m~t~e~
~affy ~ on ~ ~ of ~am and ~e s~te of unr~lia~li~ of ~em ~am.

Fa~l ~fe~ : Chasi~ Killer ~mp~er Bugs by Ivam Pete~n. This ~k ~kes a ~k at
~e ~re welb~ bugs and ~k~ ~e refer ~mugh ~e delete ~il on ~w ~e ~g was
fou~ a~ m~i~.

Mi~ ~e~ : ~ ~ Wodd’s Most Po~l ~am ~mpany Creates
Sha~s Ma~e~, and Manges P~ple by Miami A. Cusu~no. Rl~a~ W. ~lby. This
~ight help ~ to u~m~nd how ~e lndust~ ~ewes our develop~nt and engin~nng pro~,
~en ~ is vi~ in a g~ I~ht.
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