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1981: The iBM
Personal Computer

Working with the 1BM design team, we encouraged IBM to build
one of the first personal computers to use a [6-bit microprocessor chip,
the Intel 8088. We could see that the move from 8 to 16 bits would
take the persanal computer fram hobbyist toy to high-volume business
tool. The 16-bi generation of computers could support up to one fyll

megabyte of memory—256 times as much as an 8-bil computer. At first
this would be just a theoretical :xdvaniage because IBM intended to offer
- only 16 kilobytes (16K} of memofy initially~—1/ of the total memory
possible. The benefit of going to 16 bits was further diluted by IBM’s
decision 10 save money by using a chip that employed only 8-bit connec-
tions to (he rest of the computer-—consequently, the chip could think
much faster than it could camimunicate.

We could sec thay, with its reputation and its decision to employ an
open design that other companies could copy, IBM had a real chance to
create a new, broad standard in personal computing. We wanted to bea
part of it, so we ok on the aperating systein challenge. We bought
some carly work from another Seattle company and hired its top engi-

neer, Tim Paterson. With lous of modifications, the system became the
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54 /| THE ROAD AHEAD

Microsoft Disk Operating Sysiem, or MS-DOS. Tim became, in effect,
the father of MS-DOS.

IBM, our first licensee, called the system PC-DOS—“PC” for “Per-
sanal Computer.” The IBM Personal Computer hit the market in August
1981 and was an immediate triumph. The company did a good job of
marketing the machine and popularized the term “PC.” The project had
been conceived by Bill Lowe and shepherded to completion by Dan
Estridge. It’s a tribute to the quality of the IBM people involved in the
project that they were able to take their personal computer from idea to
market in less Lhan a year.

Few people remember this now, but the original IBM PC actually
shipped with a choice of three operaling systems—our PC-DOS, Digital
Research’s CP/M-86, and the UCSD Pascal P-system. We knew that only
one of the three could succeed and become the standard. We wanted the
same kinds of forces that were putting VHS cassettes into every video
store [0 push MS-DOS to become the standard, We saw three ways 1o get
MS-DOS out in front. First was to make MS-DOS the best product.
Second was to help other sofiware companies write MS-DOS-based
applications software. Third was to ensure that MS-DOS would be inex-
pensive to license.

We gave IBM a fabulous deal—a one-time fee of about $80,000 that
granted the company the royalty-free right to use Microsofi’s operaling
system forever. In other words, we practically gave the software o IBM.
Giving software away lo create strategic value has since become a well-
established marketing technique in the industry, but it was uncommon at
the time. The deal gave 1BM an incentive to push MS-DOS and to sell it
inexpensively. Qur strategy worked. IBM sold the UCSD Pascal P-System
for about $450, CP/M-86 for about $175, and MS-DOS for about $60.

Our goal was not to make money directly from IBM but to profit
from licensing MS-DOS 1o computer companies who wanted to offer
machines more or less compatible with the IBM PC. IBM could use our
software for free, but it didn't have an exclusive license or control of
future enhancements. This put Microsoft in the business of licensing
operating system software 10 the personal computer industry. Eventually
{BM abandoned the UCSD Pascal P-system and CP/M-86 operating
systems.
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operating svstems (cont.)
licensing of, 52-53, 34, G4
Macintosh, 274, 275
MS-DOS, 54, 57,58, 61, 62,68, 69
Newcape Navigawr as, 274, 275
0542, 60, 6266, 5763
PC-DOS, 53-54, 56
proprietary, 56, 62
and scalable aechitecturc, 4142
services of, 100~-101
and speech recognition, 6%, 167
standards for, 54, 55. 274
LICED Puscal . 54
UNILY, 66,275, 315, 314
VAX, 42
Windows, see \Windows

Oracle, 39, 116, 276-77

Oregon Trail, 115-16

QS2, 60, b2-60, 708

packets of informatian. rousung of. 16

Pascal, Blaise, 23

Paterson, Tim, 53-54

PC., popularization of trm, $4;-see ubso pessonal
comiputers

PC-DOS. 54, 56

PCS, wireless phone service, 123

PDAs {personal digital assistants), 84

pen-based computers, 45-86

persend computers (PCs); see alsn specific
brands

BABIC tor, 18, 4,45

hasic puspose of, 208

and business applications, 15536, 167

and competition, 15-17, 763, 276,279

in education, 209-11, 212-13, 217

evalution of, xi, 78

general purpose, 40, 7677

gesture input for, 85

global inarket for, 47

graphical computing in, 5659, 6B

hard disks in, 136-37

in humes, 78, 24211, 215, 246, 265

as information appliances, 74, 214, 374

instruclions to, 83

and interactivity, 109, 21617, 360

and jubs, 286-87

Killer applications for, 75

memon in, 83

modems for, -3

operating systems for, see aperaung systems

pasitive-feedback cycle and, 35

patential for, 49, 260

and productivity, 214

revolution of, xiii, xv, 17, 116

and sel-1op boxes, 77-78

16-bit chip ia, 53, 53

soltware for, 4849, 33

synthetic images on, 171-72

and video, 85, 109. 110

volatile markets i, 56, 62, 85, 66-67, 71

wallet, 81-35, 204, 03—

Web-based metaphor for, 167
personal digital nssistunts (P12As], 84
pactures, seeimages
pivol tables, 163-64
pixels, 150~31

platiorms:
for broaciband connections, 108-9
for education, 213
evolution of, 104, 117
IBM standard, 55
for interactive netwarks, 116-18
operating systems as, 41,275
politics, 307-9, 310-11
positive-fredback cycle, 50-52, 55,68
and Intesncet. 115
and VCR format, 51
and Windows, 68
POTS (plain old telephone service), 124
predictions, silly, xiv
prime numbers, 96100
printing peess, §-9, 11, 138, 142
privacy, 95-100, 171, 173, 194, 285, 192, 302-6
Prodigy, 143, 278
productivity, 153. 175, 214, 288
protocols, 111, 112, 112,274
public key encryption, 96. 99, 100
publishing:
of books, 13740, 141, 142
vs. comimon carriers, 311-12
deskiap, 75, 339, 14647

electronic, 130, 131, 137, 138, 14143, 183, 278,

312
an fnternet, 141-43,278
and lending cights, 201
and literacy, 138, 142
refzase windows in, 200
Web-based, 121, 143,273

quality of service guarantees, 118, 120
querivs, 83-89, 92, 195, 243, 245, 305

Radio Shack, 45, 47

referendum voting, 308-9

regulation, 120-21, 185, 26465, 166, 267, 269.

180-82, 283, 285-86, 196, 303,310

rerailing:
arf advertising, 193-98
in efectrunic marketplace. 180-85, 187-88
niass customization i, 188-94, 218
middlemen in, 287-88
product inlormation in, 152-83, 193
sales consaltants in, 186-87

revolution of expectations, 298

Rivest, Ron, 28

Roach, lohn, 15

rohotics, 234, 290

RSA cryptosystem, 98

Suchs, Jonathan, 53
Saint-Exupéry, Antoine de, 7, 314-15
sateltites, 123, 127, 230, 241, 263, 270~72, 298
schoals, sev education
screens, 79-80, 123
search services, Interoet, 87, 143
security:

brometcic systems, 82-83

and encryption, 95-100, 306~7

and date and time stamps, 100
servers, 73-74, 14

defined, 73

and diskluss leainals, 276-77

jor Internet, 74, )13
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The Newspaper for the Mictocompuiing_Commuﬁity

530 Lylfon Avenue, Palo Alto, CA 34301
June 8, 1981 .

Volume 3, Number 11

Multiuser Software, Software Entomology
Four-User Altos System
Commodore, Xerox, IBM: New Hardware

' Osborne Update, Space-Shuttle
Oumninet From Corvus, Timesharing |

1

48106

13

nn Ardbor,

Serials Frocecs
-Uniu Microfilms ILn
2007 H Ze«eb Rd

441



Case 2:05-cv-01719-TSZ Document 14-11 Filed 03/15/07 Page 10 of 62

InfoWorld
m:.‘."ﬁr: Publihar

ooty U“:&l Sohin Craf
Y " '_\:’::v yﬁ%& BdhorinChisl
e Froves
Wm#ﬂ #‘—“a{‘ o l.: Edltor
PR |
Wwﬁ%"’% =] Thom Hogan _
Tt o P Assoclaie Edltors
TR ¥ S e LN Pou Frei
W aw?, #ﬁ‘a?#"i# i o N |
et B
FEFEEA S |
i et o X e ————— ¢
o B it Contribuling Edliors ﬁ
- Tins Barry Blair Newmon
Sim Edlin Adam (Ishornn

Mark Garola Jonathan Rolunbiorg
Purtia Traucson Relwees Thomas
sal Lilwws Boby Whckliam

Dick Milowaki _Jean Votes
Editorial Assistant
iny Branuion

" Advertising Director
Shefla Clarke v
Displsy Adveriiuing Salss
Rosl

+ Classified Adveriiaing Manngar
Lymne Matihes

Advertising Coordinator -
Krisina Allen -
Clasaificd Advartlelng Sales
Deanva DZamba .
Circulnilon Mansger
Dalia Danisls
Service Caordl
* Pajricis Sinervo
marksting Hansges
Jannifer Malton
Marketing Asslstant .
Nancy Persolon .
. Markefing Gonsultant
Bl Prendorgast

Froduciiun Manager
' . Muurico Schwaria

DBruce Dlsos
Layout Artlsts
Lauren Kais
Sahniu Parnuiit
Kuth, Rothy N 14
Adminlstrative Manager

_ Tarvi willlams *
Rystems_Consuliswd - .
Mike Bray

Typesetting
Type M.

|
)
* Adveorlising Representstivess | -
M|d-Atlantic and Soulheastdrin
Warren Langer Amsoclates -
* Rill Church Raad, D 4 Box 591
Boyariown, Permsvvania 19512
» Phone {218) 357-0820
MidWestern
Valarig Cohen
3412 Weil Main Strael .
Skokie. IL BOO7E
{3120 8773151
Crent Britaln end Western 2||n-ope
"« EuanRose’ * 1)

442



443

Case 2:05-cv-01719-TSZ Document 14-11 Filed 03/15/07 Page 11 of 62

InfoWWorld

The Newspaper for the Miccocomputing Community
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Spring '81 IS a Season for Hardware

A Shining Example of ‘Human Engineering’

Xerox Bnghtens Market with New Star

By Thom Hogan, IW Staf)’
NEW YURK—Far over yeur, cumpiiter
absarviis have been wallma for a
significant microcomputerike product
from o major manutaciuver. The new
Xerox 8010 Star information system
may be it .

Priced at $16.595 for a single work’
station, the Xerox Star is dusighed to
create, modify, store and retrieve both
lext and graphics. The Star is imr
pressive and unintimidating. " Ve
believe the Star system will help profes-
sional people do creative work mpta
caslly and will signifleantly mprova
their productivity in the process,” said
David Litde, vice-president of the Xeros
office producis division.

The 8010 Star consists of a pro-

idisk unit ined in one

cablnet and designed 1o fit underneath
a desk or 1able. Both a floppy-disk drive
aind a smal] ixed-disk system are includ:
ed in the basic unit, The display. con-
sisting of o desktop unit sbout 11 inches
high by about 14 inches wide, shows
wo pages of text side by side. Alo in-
eluded are a detachable kevbonrd anda

The mouss is really o substitute for
the cursor control kays commonly
found on terminals. As you move the
mouse on the deskwop, the cursor
moves correspondingly an the display,

Mova the mouse two inchesto the right  Xerox 8010 Star information system: text aﬁﬂgﬁdn‘c& created on screen can )
on local or remote laser electronic printers.

amd lhe. cursor moves a pmdlcmble be reproduced

Systém Coming Mx
IBM fo Pounce on Mzcro Market

"qfou’oml sy boards has an open socket, apparently
BOCA RATON, FL—A reliable internal  meant for an add-oni 8087 highi-speed
source within [BM's Entry-level Systems  arithmetic chip.

Group i Boca Reton has provided In-  1BM gava some thought to using CViM
JoWorld with exclusive details on IBM's
new peronal computer. The systom is

I

.as the disk-operating system for the
personal computer, but this would havo
been an incredible departure from nnr-

]

PE

distunce 10 the right on the screcn.

Operation of the Star is said to be easy
to.learn. The primary function keys are
Lheled Se.lncl. Adjusi, Move, Delote,
Copy and Broperties.

These functions may at (irst seem
unusual to micmcumpuler users. The
reason Is that the Star uses what Xerox
enlls “icons"=-svinbiols placed on Lhe
screen o represent the available scilons
andlor cbjects in the sysiem. To move
the current text to a floppy disk, for In-
slancs, a ukor prosses the Select key,
moves the mouse to the icon for the
Noppv d.lskouo and prusnu anather key

A glance at Photo 1 shows you one
page of text disployed on the work sta-
tion with a sél of feans on the right. The
icons in, the upper vight are for a
number of 'predefined “folders,” an
“infour” box and a memo file. Ths icons
in ths lower right sepresant the floppy
disk, the printer, some special liles, the
directory and an lnlroduelmy fie for
new users. -

cantinued on poge 39

Addijtion to
Menagerie

By Maggle Canon, IW Stafy
t CHICAGO, IL—With the announce
ment of the VIC psnnnnlumpqler and
the 8032 wicrocomputer in the last
-several mojiths and now the announce-
mant of the Super PET, Comimodore is
making a malnr affort 1o become a
graater prasence In the U.S. market,"
said James Finke, presldent of Com-
modore B\klne:l Machines, at the Na-
tonal COmpuler Conferenco.
This wag the second debut for the
Super PET; also known as the Micro-

mal 1BM product-devel & as it had r been in-
swrategies. Instead, the duced al the Hi falr in West
for this naw eompul.erwll.lbulmdlr o Germany. ln general, the company has

continued an page. .43  besn moml succssful in the European

skt s b a0 v (COT'VUS Releases Omninet. :
o o NetworkiSystem ;

Memoary ‘sizes will range from 64K 10 SAN JOSE, CA—Corvus Systems gave fn-
256K using 16K dynamic-RAM chips;  foW n sncak proview of. o new
and the ot motherboard wil) ac-  microcompuier netwnrking system: 1o
cept boards deslgned around IBM's new  be introduced at the Natlonal Computer
*personal-camputer buy.” Conlerence In Chicago this manth. The
The system' tias a datachable key. new Omninent system s touted as an
board, and its overall appearonce s thal  inexponslve, high-pecformunce way 10
of an [BM 3100 Series terminal. In the  lIink microcomputers and share ckpen:
right sidé of the main chassls box are _sive resources.
two doubl sided, double.density “Wa [ee! wa're leading the push,” says

. 5% inchfloppy-disk drives, One of thess  Mark Huhn, vice-president of product.

drives can o rsplaend by a Winchester  developmant at Corvus. Onininet
hard-disk  dig ndded memory' daesn’t -require a-central computer,

i . - uses low-gost twlsied-pair wire for cthe

X m inmrpormns hughmsa- noetions and ¢an accommodato up lo 64
lulhngmplllcn (640 x 400} that canbe _usars separated by ns much oa- 2000
eilher 8 color or black & I'eel. atd Irlnll'er rate of ore megobuud:
itor, 'or 'on"a_ telgvision with .
dulator: The mnl{nn, manue

_‘rallabls h_nrd dllk iyslnmi I‘nr

'-'Ihe Tivi1“with an_ honest luoodnm
“1 ‘mlr.'mmmputar natwork syslem, sny!.

‘o wara the, first company, to_offer -

alone tran:

The concepl behind Omninet i slm

. ple. Each microcompulter has on injer-

face board—called a “transporter™=in- -
stalled in N. Esch transporier is cpn-
nected to the maln lmslad -pair e:\ble
and handlos ths receiving and t
ling of message “packets.”

Each tronzporter ennslsl; of a qu
micropr , 2  IC

market than in the US.

Tha supér PET |s a low-cost nilero- -
compuler with sofiware that can be up
- lcaded 10 a mainframe system without
modification, Commodors announced
thgt the sysiem will sell for $1935. This
prk:e tudes an 8032 micr

24inch video, a 6502 board, a 5809
board and software. {Owners of Bp32
computers can upgrade their syslems
to the Super PET by purchasing s 6508
board.}

The coflware package for the Super
PET hns beezn daveloped by Walerloo

chip, the Omninet soflwvare In ROM Qnd
soms associated mdlng urd d I4
cireuiiry. Interfoces are now uvailable
for Apple 1, Onyx C8000 and qEC

*LSI-11 computers. The Apple Lrons-

portors and those yst to be reloased for

$-100 computers cost $495. while {he

DEC and Onys versions are alighuy
highor in price. )
‘The mnss-nlorugc medium rnr thenet-

.~ work conslats of any of Corvus's hard-

disk systc?u equippod, with- a_ stahd-
porier, . The hard dmk is. un
v conll'nued on_ u_q' 2.‘!

(¢ el Y , Ld., of the Univer-,
sity terluo, Waterloo, Onlario.
Supcr PE}‘ eurrently  supports the
fallowing interpretiva languigns: from
Walerloot {microBASIC, wicroPascal,
microFORTRAN ahd microAPL, which
ara all included In'the $1995 price.
Al included In the Micrp-Mainf{rans .
, are the. diskorented assembler and
linker pnigrnm. known us ths Watarloo
6300 Aaa:cnhler ond Linker. L suppona
duvelopment .of: genaral-purpose | .
_ Molorolu’ 6809~ machinelaniguage pro-
grnm- 111a Waterloo microSupervisoy
R wmlnuad on puge 43

Provided by the L:mve"mty of Washingten Lidbraries
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functions nnd capabilliles . of
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RES N

STARRING ROBERT X. CRINGELY

THE TELEVISION PROGRAM TRANSCRIPTS: PART Il

The story so far.... In 1975, Ed Roberts invented the Altair personal computer. It was a
pain to use until 19 year-old pre-billionaire Bill Gates wrote the first personal computer
language. Still, the public didn't care. Then two young hackers -- Steve Jobs and Steve
Wozniak -- built the Apple computer to impress their friends. We were all impressed and

Apple was a stunning success. By 1980, the PC market was worth a billion dollars. Now,
view On.....

— Christine Comaford
We are nerds.

Vem Rabum

Most of the people in the industry were young because the guys who had any real
experience were too smart to get involved in all these crazy little machines.

Gordon Eubanks

It really wasn't that we were going to build billion dollar businesses. We were having a
good time. :

Vem Raburn
I'thought this was the most fun you could possibly have with your clothes on.

When the personal computer was invented twenty years it was just that - an invention - it
wasn't a business. These were hobbyists who built these machines and wrote this software
to have fun but that has really changed and now this is a business this is a big business. It
just goes to show you that people can be bought. How the personal computer industry grew
from zero to 100 million units is an amazing story. And it wasn't just those early funky
companies of nerds and hackers, like Apple, that made it happen. It took the intervention of
a company that was trusted by the corporate world. Big business wasn't interested in the
personal computer. In the boardrooms of corporate America a computer still meant
something the size of a room that cost at least a hundred thousand dollars. Executives
would brag that my mainframe is bigger than your mainframe. The idea of a $2,000
computer that sat on your desk in a plastic box was laughable that is until that plastic box
had three letters stamped on it - IBM. IBM was, and is, an American business

N

http://www . pbs.org/nerds/part2 .html HBG000692 03/14/2005
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phenomenon. Over 60 years, Tom Watson and his son, Tom Jr., built what their workers
called Big Blue into the top computer company in the world. But IBM made mainframe
computers for large companies, not personal computers - at least not yet. For the PC to be
taken seriously by big business, the nerds of Silicon Valley had to meet the suits of
corporate America. IBM never fired anyone, requiring only that undying loyalty to the
company and a strict dress code. IBM hired conservative hard-workers straight from
school. Few IBM'ers were at the summer of love. Their tum-ons were giant mainframes
and corporate responsibility. They worked nine to five and on Saturdays washed the car.
This is intergalactic HQ for IBM - the largest computer company in the world...but in
many ways [BM is really more a country than it is a company. It has hundreds of
thousands of citizens, it has a bureaucracy, it has an entire culture everything in fact but an

" ammy. OK Sam we're ready to visit IBM country, obviously we're dressed for the part. Now
when you were in sales training in 1959 for IBM did you sing company songs?

Sam Albert
Former IBM Executive
Absolutely.

BOB: Well just to get us in the mood let's sing one right here.

SAM: You're kidding.

BOB: I have the IBM - the songs of the IBM and we're going to try for number 74, our
IBM salesmen sung to the tune of Jingle Bells.

Bob & Sam singing
'IBM, happy men, smiling all the way, oh what fun it is to sell our products our pruducts

_ night and day. IBM Watson men, partners of TJ. In his service to mankind - that's why we
are so gay.'
Sam Albert
Now gay didn't mean what it means today then remember that OK?
BOB: Right ok let's go.
SAM: I guess that was OK.
BOB: Perfect.
Sam Albert
When I started at IBM there was a dress code, that was an informal oral code of white
shirts. You couldn't wear anything but a white shirt, generally with a starched collar. I
remember attending my first class, and a gentleman said to me as we were entering the
building, are you an IBMer, and I said yes. He had a three piece suit on, vests were of the
vogue, and he said could you just lift your pants leg please. I said what, and before [ knew
it he had lifted my pants leg and he said you're not wearing any garters. I said what?! He
said your socks, they're not pulled tight to the top, you need garters. And sure enough I had
to go get garters.
IBM is like Switzerland -~ conservative, a little dull, yet prosperous. [t has committees to
verify each decision. The safety net is so big that it is hard to make a bad decision - or any
decision at all. Rich Seidner, computer programmer and wannabe Paul Simon, spent
twenty-five years marching in lockstep at IBM. He feels better now.
Rich Seidner
Former [BM Programmer

http://www.pbs.org/nerds/part2 html HBG000693 03/14/2005
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I mean it's like getting four hundred thousand people to agree what they want to have for
lunch. You know, I mean it's just not going to happen - it's going to be lowest common
denominator you know, it's going to be you know hot dogs and beans. So ahm so what are
you going to do? So IBM had created this process and it absolutely made sure that quality
would be preserved throughout the process, that you actually were doing what you set out
to do and what you thought the customer wanted. At one point somebody kind of looked at
the process to see well, you know, what's it doing and what's the overhead built into it,
what they found is that it would take at least nine months to ship an empty box.

By the late seventies, even IBM had begun to notice the explosive growth of personal
computer companies like Apple.

Commercial :
The Apple 2 - small inexpensive and simple to use the first computer.....

What's more, it was a computer business they didn't control. In 1980, IBM decided they
wanted a piece of this action.

Jack Sams

Former IBM Executive

There were suddenly tens of thousands of people buying machines of that class and they
loved them. They were very happy with them and they were showing up in the engineering
departments of our clients as machines that were brought in because you can't do the job on
your mainframe kind of thing.

—_— Commercial .
JB wanted to know why I'm doing better than all the other managers...it's no secret.. I bave

an Apple - sure there's a big computer three flights down but it won't test my options, do
my charts or edit my reports like my Apple.

Jack Sams

The people who had gotten it were religious fanatics about them. So the concemn was we
were losing the hearts and minds and give me a machine to win back the hearts and minds.

In business, as in comedy, timing is everything, and time looked like it might be running
out for an IBM PC. I'm visiting an IBMer who took up the challenge. In August 1979, as

IBM's top management met to discuss their PC crisis, Bill Lowe ran a small lab in Boca
Raton Florida.

Bill Lowe
Hello Bob nice to see you.

BOB: Nice to see you again. [ tried to match the IBM dress code how did I do?
BILL: That's terrific, that's terrific.

He knew the company was in a quandary. Wait another year and the PC industry would be
too big even for IBM to take on. Chairman Frank Carey turned to the department heads
and said HELP!!!

Bill Lowe

Head, IBM IBM PC Development Team 1980
He kind of said well, what should we do, and 1 said well, we think we know what we

http://www.pbs.org/nerds/part2.htmi HBG000694 03/14/2005
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would like to do if we were going to proceed with our own product and he said no, he said
at IBM it would take four years and three hundred people to do anything, I mean it's justa
fact of life. And I said no sir, we can provide with product in a year. And he abruptly ended
the meeting, he said you're on Lowe, come back in two weeks and tell me what you need.

An IBM product in a year! Ridiculous! Down in the basement Bill still has the plan. To
save time, instead of building a computer from scratch, they would buy components off the
shelf and assemble them -- what in IBM speak was called ‘open architecture.' IBM never
did this. Two weeks later Bill proposed his heresy to the Chairman.

Bill Lowe
And frankly this is it. The key decisions were to go with an open architecture, non IBM

. technology, non IBM software, non IBM sales and non IBM service. And we probably
spent a full half of the presentation carrying the corporate management committee into this

concept. Because this was a new concept for IBM at that point.
BOB: Was it a hard sell?

BILL: Mr. Carey bought it. And as result of him buying it, we got through it.

With the backing of the chairman, Bill and his team then set out to break all the IBM rules
and go for a record.

Bill Lowe
We'll put it in the IBM section.

Once IBM decided to do a personal computer and to do it in a year - they couldn't really
design anything, they just had to slap it together, so that's what we'll do. You have a central
processing unit and eh let's see you need a monitor or display and a keyboard. OK a PC,
except it's not, there's something missing. Time for the Cringely crash course in elementary
computing. A PC is a boxful of electronic switches, a piece of bardware. It's useless until
you tell it what to do. It requires a program of instructions...that's software. Every PC
requires at least two essential bits of software in order to work at all. First it requires a
computer language. That's what you type in to give instructions to the computer. To tell it
what to do. Remember it was a computer language called BASIC that Paul Allen and Bill
Gates adapted to the Altair...the first PC. The other bit of software that's required is called
an operating system and that's the internal traffic cop that tells the computer itself how the
keyboard is connected to the screen or how to store files on a floppy disk instead of just
losing them when you turn off the PC at the end of the day. Operating systems tend to have
boring unfriendly names like UNIX and CPM and MS-DOS but though they may be
boring it's an operating system that made Bill Gates the richest man in the world. And the
story of how that came about is, well, pretty interesting. So the contest begins. Who would
IBM buy their software from? Let's meet the two contenders - the late Gary Kildall, then
aged 39, a computer Ph.D., and a 24 year old Harvard drop-out - Bill Gates. By the time
IBM came calling in 1980, Bill Gates and his small company Microsoft was the biggest
supplier of computer languages in the fledgling PC industry.

Commercial
‘Many different computer manufacturers are making the CPM Operating System standard
on most models.'

For their operating system, though, the logical guy for the IBMers to see was Gary Kildali.
He ran a comnpany modestly called Interglactic Digital Research. Gary had invented the

* http://www.pbs.org/nerds/part2_html HBG000695 03/14/2005
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PC's first operating system called CF/M. He had already sold 600,000 of them, so he was
the big cheese of operating systems.

Gary Kiidali

Founder Digital Research

Speaking in 1983

In the early 70s I had a need for an operating system myself and eh it was a very natural
thing to write and it turns out other people had a need for an operating system like that and
so eh it was a very natural thing [ wrote it for my own use and then started selling it.

Gordon Eubanks
In Gary's mind it was the dominant thing and it would always be the dominant of course

Bill did languages and Gary did operdting Systems and he really bonestly believed that
would never change.

But what would change the balance of power in this young industry was the characters of
the two protagonists.

Jim Warren

Founder West Coast Computer Faire 1978

So I knew Gary back when he was an assistant professor at Monterrey Post Grad School
and I was simply a grad student. And went down, sat in his hot tub, smoked dope with him
and thoroughly enjoyed it all, and commiserated and talked nerd stuff. He liked playing
with gadgets, just like Woz did and does, just like I did and do.

Gordon Eubanks

He wasn't really interested in how you drive the business, he worked on projects, things
that interested him.

Jim Warren

He didn't go rushing off to the patent office and patent CPM and patent every line of code
he could, he didn't try to just squeeze the last dollar out of it.

Gordon Eubanks

Gary was not a fighter, Gary avoided conflict, Gary hated conflict. Bill I don't think anyone
could say backed away from conflict.

Nobody said future billionaires have to be nice guys. Here, at the Microsoft Museum, is a
shrine to Bill's legacy. Bill Gates hardly fought his way up from the gutter. Raised in a
prosperous Seattle household, his mother a homemaker who did charity work, his father

" was a successful lawyer. But beneath the affluence and comfort of a perfect American

family, a competitive spirit ran deep.

Vem Rabum

President, The Paul Allen Group

I ended up'spending Memorial Day Weckend with him out at his grandmother's house on
Hood Canal. She tumed everything in to a game. It was a very Very very competitive
environment, and if you spent the weekend there, you were part of the competition, and it
didn't matter whether it was hearts or pickleball or swimming to the dock. And you know
and there was always a reward for winning and there was always a penalty for losing.

hitp://www .pbs.org/nerds/part2.html HBG000696
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Christine Comaford

CEOQ Corporate Computing Intl.

One time, it was funny. I went to Bill's house and he really wanted to show me his Jigsaw
puzzle that he was working on, and he really wanted to talk about how he did this jigsaw
puzzle in like four minutes, and like on the box it said, if you're a genius you will do the
Jigsaw puzzle in like seven. And he was into it. He was like I can do it. And I said don't,
you know, I believe you. You don't need to break it up and do it for me. You know.

Bill Gates can be so focused that the small thiﬁgs in life get overlooked.

Jean Richardson

Former VP, Corporate Comms, Microsoft

If he was busy he didn't bathe, he didn't change clothes. We were in New York and the
demo that we had crashed the evening before the announcement, and Bill worked all night
with some other engineers to fix it. Well it didn't occur to him to take ten minutes for a

shower after that, it just didn't occur to him that that was important, and he badly needed a
shower that day.

The scene is set in California...laid back Gary Kildall already making the best selling PC
operating system CPM. In Seattle Bill Gates maker of BASIC the best selling PC language
but always prepared to seize an opportunity. So IBM had to choose one of these guys to
write the operating system for its new personal computer. One would hit the jackpot the
other would be forgotten...a footnote in the history of the personal computer and it all starts

with a telephone call to an eighth floor office in that building the headquarters of Microsoft
in 1980.

Jack Sams

At about noon I guess I called Bill Gates on Monday and said I would like to come out and
talk with him about his products.

Steve Ballmer

Vice-President Microsoft

Bill said well, how's next week, and they said we're on an zirplane, we're leaving in an
hour, we'd like to be there tomorrow. Well, hallelujah. Right oh.

Steve Ballmer was a Harvard roommate of Gates. He'd just joined Microsoft and would
end up its third billionaire. Back then he was the only guy in the company with business _
training. Both Ballmer and Gates instantly saw the importance of the IBM visit.

Bill Gates

You know IBM was the dominant force in computing. A lot of these computer fairs
discussions would get around to, you know, L. most people thought the big computer
companies wouldn't cecognise the small computers, and it might be their downfall. But
now to have one of the big computer companies coming in and saying at least the - the

people who were visiting with us that they were going to invest in it, that - that was er,
amazing.

. Steve Ballmer

And Bill said Steve, you'd better come to the meeting, you're the only other guy here who

can wear a suit. So we figure the two of us will put on suits, we'll put on suits and we'll go
to this meeting.
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Jack Sams

We got there at roughly two o'clock and we were waiting in the front, and this young fella
came out to take us back to Mr. Gates office. I thought he was the office boy, and of course
it was Bill. He was quite decisive, we popped out the non-disclosure agreement - the letter

that said he wouldn't tell anybody we were there and that we wouldn't hear any secrets and
so forth. He signed it immediately.

Bill Gates
IBM didn't miake it easy. You had to sign all these funny agreements that sort of said

L..IBM could do whatever they wanted, whenever they wanted, and use your secrets
however they - they felt. But so it took a little bit of faith.

Jack Sams was looking for a package from Microsoft containing both the BASIC computer
language and an Operating System. But. IBM hadn't done their homework.

Steve Ballmer
They thought we had an operating system. Because we had this Soft Card product that had

CPM on it, they thought we could licence them CPM for this new personal computer they
told us they wanted to do, and we said well, no, we're not in that business. -

Jack Sams

When we discovered we didn't have - he didn't have the rights to do that and that it was
not...he said but I think it's ready, I think that Gary's got it ready to go. So I said well,
there's no time like the present, call up Gary.

Steve Ballmer

And so Bill right there with them in the room called Gary Kildall at Digital Research and

said Gary, ['m sending some guys down. They're going to be on the phone. Treat them
right, they're important guys.

' The men from IBM came to this Victorian House in Pacific Grove California, headquarters
of Digital Research, headed by Gary and Dorothy Kildall. Just imagine what its like having
IBM come to visit - its like having the Queen drop by for tea, its like having the Pope come

by looking for advice, its like a visit from God himself. And what did Gary and Dorothy
do? They sent them away.

Jack Sams

Gary had some other plans and so he said well, Dorothy will see you. So we went down the
three of us...

Gordon Eubanks

Former Head of Language Division, Digital Research

IBM showed up with an IBM non-disclosure and Dorothy made what I...a decision which [
think it's easy in retrospect to say was dumb.

Jack Sams -

"We popped out our letter that said please don't tell anybody we're bere, and we don't want
to hear anything confidential. And she read it and said and I can't sign this.

Gordon Eubanks
She did what her job was, she got the lawyer to look at the nondisclosure. The lawyer,
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Gerry Davis who's still in Monterey threw up on this non-disclosure. It was uncomfortable
for IBM, they weren't used to waiting. And it was unfortunate situation - here you are in a
tiny Victortan House, its overrun with people, chaotic.

Jack Sams

So we spent the whole day in Pacific Grove debating with them and with our attorneys and
her attorneys and everybody else about whether or not she could even talk to us about
talking to us, and we left.

This is the moment Digital Research dropped the ball. IBM, distinctly unimpressed with
their reception, went back to Microsoft.

BOB: It seems to me that Digital Research really screwed up.
STEVE BALLMER: I think so - [ think that's spot on. They made a big mistake. We
referred IBM to them and they failed to execute. S

Bill Gates isn't the man to give a rival a second chance. He saw the opportunity of a
lifetime. :

Bill Gates

Digital research didn't seize that, and we knew it was essential, if somebody didn't do it,
the project was going to fall apart.

Steve Ballmer

We just got carried away and said look, we can't afford to lose the language business. That
was the initial thought - we can't afford to have IBM not go forward. This is the most
exciting thing that's going to happen in PCs.

Bill Gates

And we were already out on a limb, because we had licensed them not only Basic, but
Fortran, Cabol Assembler er, typing tutor and Venture. And basically every - every
product the company had we had committed to do for IBM in a very short time frame.

But there was a problem. IBM needed an operating system fast and Microsoft didn't have
one. What they had was a stroke of luck - the ingredient everyone needs to be a billionaire.

. Unbelievably, the solution was just across town. Paul Allen, Gates's programming partner
since high school, had found another operating system.

Steve Ballmer
And we just told IBM look, we'll go and get this operating system from this smali local
company, we'll take care of it, we'll fix it up, and you can still do a PC.

Tim Patterson
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There was still one problem. Tim Patterson worked for Seattle Computer Products, or SCP.
They still owned the rights to QDOS - rights that Microsoft had to have.

Vern Raburn
Former Vice-President Microsoft
But then we went back and said to them look, you know, we want to buy this thing, and

SCP was like most little companies, you know. They always needed cash and so that was
when they went in to the negotiation.

Paul Allen

And so ended up working out a deal to buy the operating system from him for whatever
usage we wanted for fifty thousand dollars.

Hey, let's pause there. To savour an historic moment.

Paul Allen
For whatever usage we wanted for fifty thousand doliars.

It had to be the deal of the century if not the mitlenium it was certainly the deal that made
Bill Gates and Paul Allen multi billionaires and allowed Paul Allen to buy toys like these,
his own NBA basketball team and arena. Microsoft bought outright for fifty thousand
dollars the operating system they needed and they turned around and licensed it to the
world for up to fifty dollars per PC. Think of it - one hundred million personal computers
running MS DOS software funnelling billions into Microsoft - a company that back then
was fifty kids managed by a twenty-five year old who needed to wash his hair. Nice work
if you can get it and Microsoft got it. There are no two places further apart in the USA than
south eastern Florida and Washington State where Microsoft is based. This - this is Florida,
Boca Raton and this building right here is where the IBM PC was developed. Here the
nerds from Seattle joined forces with the suits of corporate and in that first honeymoon
year they pulled off a fantastic achievement.

Dan Bricklin
After we got a package in the mail from the people down in Florida...

HBG000700
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As August 1981 approached, the deadline for the launch of the IBM Acorn, the PC
industry held its breath.

Dan Bricklin

Supposedly, maybe at this very moment eh, IBM is announcing the personal computer. We
don't know that yet.

Software writers like Dan Bricklin, the creator of the first spreadsheet VisiCalc waited by
the phones for news of the announcement. This is a moment of PC history. IBM secrecy
had codenamed the PC 'The Floridian Project.’ Everyone in the PC business knew [BM

would change their world forever. They also knew that if their software was on the IBM
PC, they would make fortunes.

Dan Bricklin
Please note that the attached information is not to be disclosed prior to any public
announcement. (It's on the ticker) It's on the ticker OK so now you can tell people.

What we're watching are the first few seconds of a $100 billion industry.

Promo
After years of thinking big today IBM came up with something small. Big Blue is looking
for a slice of Apple's market share. Bits and Bytes mean nothing try this one. Now they're

going to sell $1,000 computers to millions of customers. I have seen the future said one
analyst and it computes.

—_ Commercial
Toeday an IBM computer has reached a personal......
Nobody was ever fired for buying IBM. Now companies could put PCs with the name they
trusted on desks from Wisconsin to Wall Street.
Bob Metcalfe
Founder 3COM
When the IBM PC came and the PC became a serious business tool, a lot of them, the first
of them went into those buildings over there and that was the real ehm when the PC
industry started taking off, it happened there too.
Commercial
Can learn to use it with ease...
Sparky Sparks
Former IBM Executive
What IBM said was it's okay corporate America for you to now start buying and using
PCs. And if it's okay for corporate America, it's got to be okay for everybody.
For all the hype, the IBM PC wasn't much better than what came before. So while the IBM
name could create immense demand, it took a killer application to sustain it. The killer app
for the IBM PC was yet another spreadsheet. Based on Visicalc, but called Lotus 1-2-3, its
creators were the first of many to get rich on IBM's success. Within a year Lotus was worth
$150 million bucks. Wham! Bam! Thank you IBM!
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Comumercial
Time to rock time for code...

IBM had forecast sales of half a million computers by 1984. In those 3 years, they sold 2
million.

Jack Sams

Euphoric I guess is the right word. Everybody was believed that they were not going to...
At that point two million or three million, you know, they were now thinking in terms of a
hundred million and they were probably off the scale in the other direction.

What did all this mean to Bill Gates, whose operating system, DOS, was at the heart of
every IBM PC sold? Initially, not much, because of the deal with IBM. But it did give him

a vital bridgehead to other players in the PC marketplace, which meant trouble in the long
run for Big Blue.

Bill Gates

The key to our...the structure of our deal was that IBM had no control over...over our
licensing to other people. In a lesson on the computer industry in mainframes was that er,
over time, people built compatible machines or clones, whatever term you want to use, and
so really, the primary upside on the deal we had with IBM, because they had a fixed fee er,
we got about $80,000 - we got some other money for some special work we did er, but no
royalty from them. And that's the DOS and Basic as well. And so we were hoping a lot of
other people would come along and do compatible machines. We were expecting that that
—_ would happen because we knew Intel wanted to vend the chip to a lot more than just than

just IBM and so it was great when people did start showing up and ehm having an interest
in the licence.

IBM now had fifty per cent market share and was defining what a PC meant. There were
other PCs that were sorta like the IBM PC, kinda like it. But what the public wanted was
IBM PCs. So to be successful other manufacturers would have to build computers exactly
like the IBM. They wanted to copy the IBM PC, to clone it. How could they do that
legally, well welcome to the world of reverse engineering. This is what reverse engineering
can get you if you do it right. It's the modest Aspen, Colorado ski shack of Rod Canion,
one of the founders of Compagq, the company set up to compete head-on with the IBM PC.
Back in 1982, Rod and three fellow engineers from Texas Instruments sketched out a
cormputer design on a place mat at the House of Pies restaurant in Houston, Texas. They
decided to manufacture and market a portable version of the IBM PC using the curious
technique of reverse engineering.

Rod Canion

Co-founder Compaq

Reverse engineering is figuring out after something has already been created how it ticks,
what makes it work, usually for the purpose of creating something that works the same
way or at least does something like the thing you're trying to reverse engineer.

Here's how you clone a PC. IBM had made it easy to copy. The microprocessor was
available off the shelf from Intel and the other parts came from many sources. Only one
part was [BM's alone, a vital chip that connected the hardware with the software. Called
the ROM-BIOS, this was IBM's own design, protected by copyright and Big Blue's army
of lawyers. Compaq had to somehow copy the chip without breaking the law.
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Rod Canion

First you have to decide how the ROM works, so what we had to do was have an engineer
sit down with that code and through trial and error write a specification that said here's how
the BIOS ROM needs to work. It couldn't be close it had to be exact so there was a lot of
detailed testing that went on.

You test how that all-tmportant chip behaves, and make a list of what it has to do - now it's
time to meet my lawyer, Claude.

Claude Stern

Silicon Valley Attorney

BOB: I've examined the internals of the ROM BIOS and written this book of specifications
now [ need some help because I've done as much as I can do, and you need to explain
what's next.

CLAUDE: Well,the first thing I'm going to do is I'm going to go through the book of
specifications myself, but the first thing I can tell you Robert is that you're out of it now.
You are contaminated, you are dirty. You've seen the product that's the original work of
authorship, you've seen the target product, so now from here on in we're going to be
working with people who are not dirty. We're going to be working with so called virgins,
who are going to be operating in the clean room.

BOB: I certainly don't qualify there.

CLAUDE: I imagine you don't. So what we're going to do is this. We're going to hire a
group of engineers who have never seen the IBM ROM BIOS. They have never seen it,
they have never operated it, they know nothing about it.

Claude interrogates Mark

CLAUDE: Have you ever before attempted to disassemble decompile or to in any way

shape or form reverse engineer any IBM equipraent?
MARK: Oh no.

CLAUDE: And have you ever tried to disassemble....
This is the Silicon Valley virginity test. And good virgins are hard to find.

CLAUDE: You understand that in the event that we discover that the information you are
providing us is inaccurate you are subject to discipline by the company and that can
include but not limited to termination immediately do you understand that?

MARK: Yes I do.

CLAUDE: OK.

After the virgins are deemed intact, they are forbidden contact with the outside world while
they build a new chip -- one that behaves exactly like the one in the specifications. In
Compagq's case, it took 15 senior programmers several months and cost $1 million to do the
reverse engineering. In November 1982, Rod Canion unveiled the result.

Bill Murto
What ITve brought today is a Compaq portable computer.

When Bill Murto, another Compaq founder got a plug on a cable TV show their selling
point was clear 100 percent IBM compatibility.
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Bill Murto
It turns out that all major popular software runs on the IBM personal computer or the
Compaq portable computer.

Q: That extends through all software written for IBM?
A:Eh Yes.

Q: It all wotks on the Compaq?

The Compaq was an instant hit. In their first year, on the strength of being exactly like
IBM but a little cheaper, they sold 47,000 PCs.

Rod Canion
In our first year of sales we set an American business record. I guess maybe a world

business record. Largest first year sales in history. It was a hundred and eleven million
dollars.

So Rod Canion ends up in Aspen, famous for having the most expensive real estate in

America and I try not to look envious while Rod tells me which executive jet he plans to
buy next.

ROD: And finally I picked the Lear 3].
BOB: Oh really?

ROD: Now thart was a fun airplane.
BOB: Oh yeh.

Poor Big Blue! Suddenly everybody was cashing in on IBM's success. The most obvious
winner at first was Intet, maker of the PCs microprocessor chip. Intel was selling chips like
hotcakes to clonemakers -- and making them smaller, quicker and cheaper. This was
unheard oft What kind of an industry had Big Blue gotten themselves into?

Jim Cannavino

Former Head, IBM PC Division

Things get less expensive every year. People aren't used to that in general. [ mean, you buy
a new car, you buy one now and four years later you go and buy one it costs more than the
one you bought before. Here is this magical piece of an industry - you go buy one later it
costs less and it does more. What a wonderful thing. But it causes some funny things to
occur when you think about an industry. An industry where prices are coming down, where
you have to sell it and use it right now, because if you wait later it's worth less.

Where Compagq led, others soon followed. IBM was now facing dozens of rivals - soon to
be familiar names began to appear, like AST, Northgate and Dell. It was getting
spectacularly easy to build a clone. You could get everything off the shelf, including a
guaranteed-virgin ROM BIOS chip. Every Tom, Dick & Bob could now make an IBM
compatible PC and take another bite out of Big Blue's business. OK we're at Dominos
Computers at Los Altos California, Silicon Valley and this is Yukio and we're going to set
up the Bob and Yukio Personal Computer Company making IBM PC clones. You're the
expert, I of course brought all the money so what is it that we're going to do.

Yukio
OK furst of all we need a motherboard.
BOB: What's a motherboard?

YUKIO: That's where the CPU is set in...that's the central processor unit.
BOB: OK.
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YUKIO: In fact I have one right here. OK so this is the video board...

BOB: That drives the monitor. '

YUKIO: Right.

BOB: Terror?

BILL I.OWE: Oh, of course. I mean we were able to sell a lot of products but it was
getting difficult to make money.

YUKIO: And this is the controller card which would control the hard drive and the floppy
drive.

BOB: OK.

Rod Canion

And the way we did it was by having low overhead. IBM had low cost of product but a lot
of overhead - they were a very big company.

YUKIO: Right this is a high density recorder.
BOB: So this is a hard disk drive.

Rod Canion

And by keeping our overhead low even though our margins were low we were able to
make a profit.

YUKIO: OK 1 have one right here.
BOB: Hey...OK we have a keyboard which plugs in right over here.
YUKIO: Right...
. BOB: People build them themselves - how long does it take?
— * YUKIO: About an hour.
BOB: About an hour.

And where did every two-bit clone-maker buy his operating system? Microsof, of course.
IBM never iniagined Bill Gates would sell DOS to anyone else. Who was there? But by the
mid 80's if was boom time for Bill. The teenage entrepreneur had predicted a PC on every
desk and in every home, running Microsoft software. It was actually coming true. As
Microsoft mushroomed there was no way that Bill Gates could personally dominate
thousands of employees but that didn't stop him. He still had a need to be both industry
titan and top programmer. So he had to come up with a whole new corporate culture for
Microsoft. He had to find a way to satisfy both his adolescent need to dominate and his
adult need to inspire. The average Microsoftee is male and about 25. When he's not
working, well he's always working. All his friends are Microsoft programmers too. He has
no life outside the office but all the sodas are free. From the beginning, Microsoft recruited
straight out of college. They chose people who had no experience of life in other
companies. In time they'd be called Microserfs.

Charles Simonyi

Chief Programmer, Microsoft

It was casier to to to create a new culture with people who are fresh out of school rather
than people who came from, from from eh other companies and and and other cultures.

You can rely on it you can predict it you can measure it you can optimise it you can make a
machine out of it.

Christine Comaford
I mean everyone like lived together, ate together dated each other you know. Went to the
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movies together it was just you know very much a it was like a frat or a dorm.

Steve Ballmer
Everybody's just push push push - is it right, is it right, do we have it right keep on it - no
that's not right ugh and you're very frank about that - you loved it and it wasn't very formal

and hierarchical because you were just so desirous to do the right thing and get it right.
Why - it reflects Bill's personality. ’

Jean Richardson o
And so a lot of young, I'say people, but mostly it was young men, who just were out of
school saw him as this incredible role model or leader, almost a guru I guess. And they
could spend hours with him and he valued their contributions and there was justa

" wonderful camaraderie that seemed to exist between all these young men and Bill, and this

strength that he has and his will and his desire to be the best and to be the winner - he is
just like a cult leader, really.

As the frenzied 80's came to a close IBM reached a watershed - they had created an open
PC architecture that anyone could copy. This was intentional but IBM always thought their
inside track would keep them ahead - wrong. IBM's glacial pace and high overhead put
them at a disadvantage to the leaner clone makers - everything was turning into a
nightmare as IBM lost its dominant market share. So in a big gamble they staked their PC

future to a new system a new line of computers with proprietary closed hardware and their
very own operating system. It was war.

Presentation
Start planning for operating system 2 today.

IBM planned to steal the market from Gates with a brand new operating systern, called -
drum roll please - 0OS/2. IBM would design OS/2. Yet they asked Microsoft to write the
code. Why would Microsoft help create what was intended to be the instrument of their

own destruction? Because Microsoft knew IBM was was the source of their success and
they would tolerate almost anything to stay close to Big Blue.

Steve Ballmer

It was just part of, as we used to call it, the time riding the bear. You just had to try to stay
on the bear's back and the bear would twist and tumn and try to buck you and throw you,
but dam, we were going to ride the bear because the bear was the biggest, the most
important you just had to be with the bear, otherwise you would be under the bear in the
computer industry, and IBM was the bear, and we were going to ride the back of the bear.

Bill Gates

It's easy for people to forget how pervasive IBM's influence over this industry was. When
you talked to people who've come in to the industry recently there's no way you can get
that in to their - in to their head, that was the environment.

The relationship between IBM and Microsoft was always a culture clash. IBMers were
buttoned-up organization men. Microsoftees were obsessive hackers. With the
development of OS/2 the strains really began to show.

Steve Ballmer

In [BM there's a religion in software that says you have to count K-LOCs, and a K-LOC is
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a thousand line of code. How big a project is it? Oh, it's sort of a 10K-LOC project. This is
a 20K-LOCer. And this is SOK-LOCs. And IBM wanted to sort of make it the religion
about how we got paid. How much money we made off OS 2, how much they did. How
many K-LOCs did you do? And we kept trying to convince them - hey, if we have - a
developer's got a good idea and he can get something done in 4K-LOCs instead of 20K-
LOCs, should we make less money? Because he's made something smaller and faster, less
KLOC. K-LOCs, K-LOCs, that's the methodology. Ugh anyway, that always makes my
back just crinkle up at the thought of the whole thing.

Jim Cannavino S .

When I took over in '89 there was an enormous amount of resources working on'OS 2,
both in Microsoft and the IBM company. Bill Gates and [ met on that several times. And
we pretty quickly came to the conclusion together that that was not going to be a success,

the way it was being managed. It was also pretty clear that the negotiating and the
contracts had given most of that control to Microsoft.

It was no longer just a question of styles. There was now a clear conflict of business
interest. OS/2 was planned to undermine the clone market, where DOS was still
Microsoft's major money-maker. Microsoft was DOS. But Microsoft was helping develop
the opposition? Bad idea. To keep DOS competitive, Gates had been pouring resources
into a new programme called Windows. It was designed to provide a nice user-friendly
facade to boring old DOS. Selling it was another job for shy, retiring Steve Ballmer.

Steve Ballmer (Commercial)
How much do you think this advanced operating environment is worth - wait just one
— minute before you answer - watch as Windows integrates Lotus 1, 2, 3 with Miami Vice.
' Now we can take this...

Just as Bill Gates saw OS/2 as a threat, IBM regarded Windows as another attempt by
Microsoft to hold on to the operating system business.

Bill Gates .
We created Windows in parallel. We kept saying to IBM, hey, Windows is the way to go,

graphics is the way to go, and we got virtually everyone else, enthused about Windows. So
that was a divergence that we kept thinking we could get IBM to - to come around on.

Jim Cannavino
It was clear that IBM had a different vision of its relationship with Microsoft than
Microsoft had of its vision with IBM. Was that Microsoft's fault? You know, maybe some,

but IBM's not blameless there either. So I don't view any of that as anything but just poor
business on IBM's part. :

Bill Gates is a very disciplined guy. He puts aside everything he wants to read and twice a
year goes away for secluded reading weeks - the decisive moment in the Microsoft/IBM
relationship came during just such a retreat. In front of a log fire Bill concluded that it was
no longer in Microsoft's long term interests to blindly follow IBM. If Bill had to choose
between OS2, IBM's new operating system and Windows, he'd choose Windows.

Steve Ballmer

We said ooh, IBM's probably not going to like this. This is going to threaten OS 2. Now
we told them about it, right away we told them about it, but we still did it. They didn't like
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it, we told em about it, we told em about it, we offered to licence it to em.

Bill Gates

We always thought the best thing to do is to try and combine IBM promoting the softiware
with us doing the engineering. And so it was only when they broke off communication and
decided to go their own way that we thought, okay, we're on our own, and that was
definitely very, very scary.

Steve Ballmer

We were in a major negotiation in early 1990, right before the Windows launch. We
wanted to have IBM on stage with us to launch Windows 3.0, but they wouldn't do the
kind of deal that would allow us to profit it would allow them essentially to take over
Windows from us, and we walked away from the deal.

Jack Sams, who started IBM's relationship with Microsoft with that first call to Bill Gates
m 1980, could only look on as the partnership disintegrated.

Jack Sams

Then they at that point I think they agreed to disagree on the future progress of OS 2 and
Windows. And internally we were told thou shalt not ship any more products on Windows.
And about that time I got the opportunity to take early retirement so I did.

Bill's decison by the fireplace ended the ten year IBM/Microsoft partnership and turned

IBM into an also-ran in the PC business. Did David beat Goliath? The Boca Raton, Florida

birthplace of the IBM's PC is deserted - a casualty of diminishing market share. Today,
_— IBM is again what it was before - a profitable, dominant mainframe computer company.

’ For awhile IBM dominated the PC market. They legitimised the PC business, created the
standards most of us now use, and introduced the PC to the corporate world. But in the end
they lost out. Maybe it was to a faster, more flexible business culture. Or maybe they just
threw it away. That's the view of a guy who's been competing with IBM for 20 years,
Silicon Valley's most outspoken software billionaire, Larry Ellison.

Larry Ellison

Founder, Oracle

I think IBM made the single worst mistake in the history of enterprise on earth.

Q: Which was?

LARRY: Which was the manufacture - being the first manufacturer and distributor of the
Microsoft/Intel PC which they mistakenly called the IBM PC. I mean they were the first
manufacturer and distributor of that technology I mean it's just simply astounding that they
could ah basically give a third of their market value to Intel and a third of their market
value to Microsoft by accident - I mean no-one, no-one I mean those two companies today
are worth close to you know approaching a hundred billion dollars I mean not many of us
get a chance to make a $100 billion mistake.

As fast as IBM abandons its buildings, Microsoft builds new ones. In 1980 IBM was 3000
times the size of Microsoft. Though still a smaller company, today Wall Street says
Microsoft is worth more. Both have faced anti-trust investigations about their monopoly
positions. For years IBM defined successful American corporate culture - as a machine of
ordered bureaucracy. Here in the corridors of Microsoft it's a different style, it's personal.

This company - in its drive, its hunger to succeed - is a reflection of one man, its founder,
Bill Gates.

http://www.pbs.org/nerds/part2 html HBG000708 03/14/2005
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Jean Richardson :
Bill wanted to win. Incredible desire to win and to beat other people. At Microsoft we, the

whole idea was that we would put people under, you know. Unfortunately that's happened
a lot.

Esther Dyson

Computer Industry Analyst

Bill Gates is special. You wouldn't have had a Microsoft with take a random other person
like Gary Kildall. On the other hand, Bill Gates was also lucky. But Bill Gates knows that,
unlike a lot of other people in the industry, and he's paranoid. Every morning he gets up
and he doesn't feel secure, he feels nervous about this. They're trying hard, they're not
relaxing, and that's why they're so successful.

Christine Comaford

And I remember, [ was talking to Bill once and I asked him what he feared, and he said
that he feared growing old because you know, once you're beyond thirty, this was his belief

at the time, you know once you're beyond thirty, you know, you don't have as many good
ideas anymore. You're not as smart anymore.

Bill Gates

If you just slow down a little bit who knows who it'll be, probably some company that may
not even exist yet, but eh someone else can come in and take the lead.

Christine Comaford
\ And I said well, you know, you're going to age, it's going to happen, it's kind of inevitable,
' what are you going to do about it? And he said I'm just going to hire the smartest people
and I'm going to surround myself with all these smart people, you know. And I thought
that was kind of interesting. It was almost - it was like he was like oh, I can't be immortal,
but like maybe this is the second best and I can buy that, you know.

Bill Gates

[f you miss what's happening then the same kind of thing that happened to IBM or many
other companies could happen to Microsoft very easily. So no-one's got a guaranteed
position in the high technology business, and the more you think about, you know, how
could we move faster, what could we do better, are there good ideas out there that we
should be going beyond, it's important. And I wouldn't trade places with anyone, but the
reason [ like my job so much is that we have to constantly stay on top of those things.

The Windows software system that ended the alliance between Microsoft and IBM pushed
Gates past all his rivals. Microsoft had been working on the software for years, but it
wasn't until 1990 that they finally came up with a version that not only worked properly, it
blew their rivals away and where did the idea for this software come from? Well not from

- Microsoft, of course. It came from the hippies at Apple. Lights! Camera! Boot up! In 1984,
they made a famous TV commercial. Apple had set out to create the first user friendly PC
just as IBM and Microsoft were starting to make a machine for businesses. When the TV
commercial aired, Apple launched the Macintosh.

Commercial
Glorious anniversary of the information...

http:/www.pbs.org/nerds/part2 html HBG000709 03/14/2005
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The computer and the commercial were aimed directly at IBM - which the kidsin
Cupertino thought of as Big Brother. But Apple had targeted the wrong people. It wasn't
Big Brother they should have been worrying about, it was big Bill Gates.

Commercial
We are one people....

To find out why, join me for the concluding episode of Triumph of the Nerds.

Commercial
........... we shall prevail.

I History || Who Are These Nerds? || Guess the Computer || The Transcript ||
Il Comments jf Q & A With Bob || Nerds Home il PBS Quline ||

http://www.pbs.org/nerds/part2 htm| HBG000710 03/14/2005
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inlroduced as heir apparent to
Comipagg’s hest selling fisst product.
Compuq’s Deskpro poriable computer is
Teaving many retailers cold.
Twa of the larger computer store chains,

ne retailer calls it **a great machine,

but, u far, the Deskpro isn't catching an.

the S0-upil CompuShop chain and the 77
Sears Business Centers, spuraed the prod-
uct Jast week.

Futuee Coniputing, the miccn marker
analyst basud in Dollus, says fewer than
1,000 of the 80HG-based machines bave

ELLESLEY, MA—Software Atts
and VisiCorp have settled out of
coury their legal tussie over
VisiCule, one of 1he top selling sofiware
packages for microcomputers
Under the settlemenl, YisiCorp will pay
Softwire Arts $500,000 and will renounce
the wic of the VisiCule 1rademark.
Software Arts will become thie sote mar-
keter of VisiCale products and will receive
all customer lists and copyrights from
VisiCorp, according to Dan Bricklin,
chairman of Softwarc Afis and developer
of VisiCale.
Software Ans will also take over all cus-
tomer-support deties from VisiCorp,
Bricklin added.

cmsaﬁ Expands,
Weighs Dependence
Against Autonomy

By Kevin Strehiu

Last week we examined Microsoft's begin-
nings s a pariership berween college fud-
dies and its ris» to preeminence i the world
of pragramming luaguuges for micros. Thus
Htwas that when o grosup fram 1BM S Jucility
in Boca Ratan began competing for the right
va build Big Bluc’s cuiry muo the PC areno.,
they approachvd Bill Gaies w design a BA-
SIC system for the muchine. Part H of our
threp-part series.

ELLEVUE, WA—Bill Gares sent
E the Boca Raton group down 1o Digi-

14l Research Joc in Cultforna after
he consinced thum they should build o
tCuntizucd vn Poge ¥37
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VisiCorp-Scitware Args Setilement Reached

VisiCorp. meanwhile, will continue
market the VisiSeries progucts aad will re-
name uis newer spreadshect, FisiOn Plaa.

"We're very glad this thing is settled, so
now we cian pove on 1o other things,”
Bricklin said, Earlier this momh, Software
Arts began ta ship a version of VisiCalc
campeting against VisiCorp's FlaskCale
spreadshect.

The imbroglio began last spring when
VisiCorp, which had baught VisiCule mar-
keting rights [rom Software Atts, sued the
company, claiming tha ® was tardy in up-
grading the program.

Software Aris promptly countersued,
claiming that VisiCorp had nepiccted
¥isiCole in favor of new products, B

Multiglsn innovator Churtes Simoni

Many Factors Causing Cool Deskpro Reception

H OUSTON—Two months after it was

bren sold a3 retail out of the 2,000 so far
shipped und that valy onein six of the 1,650
Compay deafers ire carrymng them.

Brespite company assertions 10 the con-
trary, Compaq hasn't even shipped the
Dzskpro Maodel 4 with tape backup, ac-
cording to such custotners as Ray McDaon-
ald of East Brunswick. 145, McDonald con-
sidered the Deskpre Modcl 4, but apied for
the PC AT mainly because it was available.

The problem, say independent reiailers,
including franchisees uf large chains, is that
the Deskpro—which they insist is a pood.
well designed microcomputer—Ilacks n
niche in the markel. “It was a great idea
and a geeal machine,™ according to ance of
the largest Easy Coast retailers who de-
seribes himself us a Compag supporter.
“Rut it wus too fittle and ton ke

The Compaq Rebisteal

Compnq officials cispuie this conclu.
sion. Conceding that the company has not
miel its goals for manufacturing and ship-
ping the product, 2 spukesman nonetheles
tells of “an enthusiastic response™ and af
setailers who have doubled their ardurs.

He relused. however, 10 rcleuse sules or
arder fizares. citing the short time ihe
product has been on the market. Rebutting
Future Computing's stoomy assessmcal,
he insisted the “vust tajority™ of Compaq
deafers carry the praduct.

Two of the targer chains, Businesstand
and Enire, have recently reordered the
Deskpre, hoping word of mouth among
small-business users will resull in a steady
stream of customers throughout the fall.

Sears, CompuShop and sevcral indepen-
dent retailers, as well 2 Future Compul-
ing, give several reasons the Deskprois wot
doing as wetl us they had hoped. The im-
partonce of keeping 2 good relationship

with Compagq, they say. compels them 10 |

remain unidentified,

PC AT, Other Competition Cited

Their reasons range from external fac-
tors {iBM’s iew PC AT, competition from
other compatibles, hard times in computer
retailing} to those having to da with
Compuy itself (the machines design und
Compaq’s marketing steategy). The recent
intreduction of the IBM PC AT, they said.
deait a heavy blow to titc Deskpro.

+ Microsoit gresident Jon Shirley

It was all o mateer of iming.” sccording
fo o Midwestern retaifer. “If we had the
Duskpro say, six months aga, we could
have sold 1t on us supecior functionality,™
he siid, pointing out the micro’s speed.

Tis &08b chip and wsinternal clisck rate of
1.1 megaheriz {MH2), he seid, sllow the
Deskpro 10 pecfors: most standard opera-
tions at Jeast 1wice as rapidly as the HOXR-
bused [BM PC

The Model 4 alsa con:ains o vnigue in-
ternal tape back up unil that has been wide-
Iy routed as a majar «ellinp paint.
{Cantinued on Page 97
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r'd
H i conform 1o the mystery cusiomer’s specifi- | troduction van under 18, and if wan theonly | Bom znother compaay S fechnologs L hos -
Mlﬁrﬁs@ﬁ i cations. , nncn[lheiglruc for \V:Jicl;]lBM hard indical- v:\n;; \

; " s purchase of what was to become PC- | ¢d it would provide further supipori icresoft bicensed the ENTN operatisg
(Comtinud from Pee §9) Dggtnﬁ‘; h,;i;[';(())l;: for :xv;l:l fee o?‘ulx:porl- : P T system fress AT&T u:Li’chruurgpi%O-’;L
disk-hased compuier and would need adisk: | vd $59.000 may have been the bargain of PEC-ODS Does Tt before 1BM approached the compuny
oporating s stear. the century, fi wasn't very long before PC-DOS-- | zbout it secret PC propect-—-and hegan the

The grouprswalid chowe of CP/M for the Allbough IBM olso announced the | along with the nearly identical operating | develapment of Xeaia,
n:achine hegan to disolve, however, when | fortheoming availabiliny of Digital Re | systen: Microsaft sold to othes manufuc- With AT&T s campaiguing so extetivne
the faction that wanted 1 we the Z-80 § search™ CP/M-86 ard Softech Micra- | turers as MS-DOS—had become the opur- 5 1y for its VININ Sycem Voas “the ~tan-
macrapraessar 1or which CP/M was | systems” UCSD p-System when it intro- | ating system of choice for mnst software | dard.” it may be cye opening to note that
written) lond Tthe adherents of Intel s new  duced its PC in August ol 1581, PC-DOS | developers, Micrastdi s Xems acconnts for appran-
ROKS focenor. which would be able | was priced much lower thas shie other two, MS-DOS way actually the seennd aper- | mately 70 percent of F UNIX systems
10 run much larger snd more soplivieated | Morenier, alf the software available atin- 1 ating syster that Microsofi had adapted (Contirted van Page 94)
HETHN
r “This there was no particelar feason
Drgnal Rescarch <hould have an edge, be-
cauw DRT2wde’i base 2o aperaning system
for the F-g."l:- fam yel.” Gatgs suid. - -
Accet 2 0 Ton, Iree IvMEC Was com- Rl
. h;n!':hcrémn%:'slBM waned rn:;_d-: 10“JNET ta!ﬁ.eS ihe
—a mare efficent file system, for »
gic-—and the aces 1 T he joh work out of networking.
befere a deadiine lonmuag orby four . .
monthe zhead Everything vou need is in the box.
“Boca had sigined up
il 8 mont besuwetba s bal ey T ——
roce iaide 1BM.” Giessand. :\c::«‘.rdl.nglo o e, sunply and inexpensively into a true
Ciaies. DRI was put o by that nghi sched- s {ull-function leez! area network.
ule and the need 10 viclzte the company™s .E% Now youcan . . with 10-NET, a com-
[CETr plete package designed < that you can
casily instail, iearn and use il immediztely, Everything
vou need te eonnect are PC into the network s included.
10-NET & uniquely difieremt from ather AN
preducts in that f reguires rm dedeated hardware io
serve the rest of the network. §t uin distribited
shared, including
WD DFOgrams,
You can alsu sEare as o : fitte data as v
wish, with ttal daa inces
Yera got huiilt-in exiras, ton. fike electronic wail:
= caleadar: “Chat” & usert T commurication faciny:
prister splingg: and ™ a hullatin haard funrcten
for network users.
And. vou can creite @

ﬂe 850,000 sale
of what became
PC-DOS may be the
bargain of the century.

long-standing policy that nobody dictated
changes in CP/M.

"They Failed to even bid on the projest,”
Giles said.

So Microsoft, which was atready com-
mitied 1o putting several ianguages and
application packages on the new machine,
signed on to defiver the operating system,
o0

What's Another 15K?

“We had alresdy agreed to do about
300K o code,” Gates said, “'so another
i3K dida't scent like a big deal.”

Gates's confidence was aiced by his
knowledge of a CP/M-look-alike opurating
system for $ntel’s R0B6 [amily that was be-
ing developed at 3 small loial firm, Seatile
Computing.

Gates convinced Seattle’s owner, Rad
Brack, tasell 2l dghts o the partizily com-
pleted operating system; Brack couldn't be
told who the sofiware was actually Jor be-
cause of tight 18M security.

Then Microsofi hived Seattle’s operat-
ing-systems guru, Tim Patiesson, 1o finish
what he tad started with 2 few changes to

user PBMS with 1-NET SPECIFICATIONS
cvahle power and faxbivase:
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DRMS designed spetifi-
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DOS 4.0: Time to Upgrade?

everal columns back, we explored

reasons to upgrade your operating
system when we Jooked at several com-
mands that had been added Io versions
3,1 and higher. In this column, we'll take
a Jook at the latest version of DOS, DOS
4.0, and show several rasons why it
might be a good time o upgrade. espe-
cially if you're still using a version previ-
ous to 3.0

History

We'll begin with a bricf history of DOS.
In 1981 when IBM was ready 1o enter the
personal computer business, they needed
an operating system, the basic software
that operates the computer. The company
ressoned that since most of the non-
Apple computers operating at that time
were ntnning on CP/M (Control Progsam
for Microcomputers), they should talk to
the mean responsible for the success of
the system, Gary Kildall.

The main difference between the
computers nunning CP/M snd the com-
puter IBM had in waind was that CPM
was designed for an 8-bit processor —
that is, npmcxsedda!aS bits at & time
— end the new PC from IBM used a 16-

bit chip, the Intel 8088. Hence, IBM,

couldn’t just take CP/M and install it in
the new computer. They needed some-
thing new.

The story (possibly apocryphal)
goes that the men from IBM made an 2p-
pointment with Kildall. Back in the early
days of microcomputing, IBM was con-
sidered the enemy by many campuling
entrepresieurs, and as the story has it, Kil-
dall wes out to show IBM that he was not
going 1 jump when they said to.

The day the IBMers arrived, he was
out flymg his mphne Insiead of landing
at the eppointed time, he continued fly-
ing, letting his goests cool their heels for
several howrs. By the time he landed, the
people from IBM were quite upset, and

Randy Dykhuis is with the Local Sys-
terns Office of OCLC.

Computers in Libraries

Provided by the Univeraity of Washingtem

Randy Dykhuis

any business that may have happened be-
tween them was postponed.

At gbout the same time, another
young man epproached IBM with an offer
to design an opesaling system for the new
PC. They asked how long it would take,
he told them, and the deal was struck. The
young man was Bill Gates, and his com-
pany was Microsoft. Gary Kildall
thumbed his nose at IBM, and in the pro-
cess set up the formation of the most suc-
cessful partnership in microcomputing
history, that of IBM and MicrosofL.

DOS 1.0

‘The operaling system that Gates and Mi-
crosoft developed for IBM was modelled
on CP/M. Microsoft had purchased the
rights 1o the operating system that was to
become DOS from a Seattle computer
engineer named Tim Patterson. Patterson
had developed an operating system for
16-bit computers czlled QDOS (for
Quick and Dirty Operating Systern) that
retained many of the basic features of
CP/M. This is the programming that was
1ater to become DOS 1.0
. Some of the most-annoying aspects of
- DOS, such as the eight-character file name
Emit, the silent A>, and the lack of my
confirmation upon erasing a file, ere direct
imports from CP/M. DOS did take some of
CP/M's quids, such as the file copying
utility, and make them more Jogical
DOS 1.0 was primitive. Many com-
mands we now take for granted were ab-
sent and users were limited 1o disks of
320 kilobytes: It was also quite buggy,
although many of the major problems
were fixed with release 1.1.

DOS 2.0

Version 2.0 addressed some of the major
issues confronting IBM and Microsoft as
the IBM PC gained popularity. Hard
disks were beginning 1o proliferate, snd
DOS had to be adapted to use them.
They decided 1o adopt a tree-like struc-
ture, similar to the method vsed by anoth-

NOTICE: Tt
by copyright lzw iTilte 17

his material mav

cr operatng system, UNIX. Each hard
disk has a central or oot directory md
from the root shoot off other directories
containing program or data files. Each of
these directories may then have other di-
reclories shooting off from them —
hence, the tree analogy.

Other important features introduced
in DOS 2.0 included the CLS command
(DOS 1.0 and 1.1 had no way to clear the
screen), batch files, the PRINT com-
mand, and the ability to format and write
to 360-kilobyte disks. DOS 2.0, like ver-
sion 1.0, conteined so many bugs that
about a year later another version, 2.1,
was released to fix them. DOS 2.1 was
such 2 major upgrade from earlier ver-
sions that many people are still using it.

DOS 3.0

DOS 3.0 was released when IBM intro-
duced the IBM PC/AT. The AT feamred
a new microproc , Intel’s 80286, and
ran at & megahertz. IBM sold a 20-
megabyte hard drive with the computer
and introduced a new floppy disk drive
as well, The new Aoppy drive conld store
up o 1.2 megabytes of data. To ensure
backwards compatibility, it was designed
to yead Jower density floppies, too. To
handle all the new features, Microsoft
shipped DOS 3.0.

Microsoft publicly admits that DOS
3.0 was not quite ready when it Was first
shipped, but marketing pressures- forced
them to release it. For example, the new
operating system was supposed to pro-

_ vide support for local area networks, but
these featres were not activated until
version 3.1. In fact, Microsoft did not
advertise version 3.0 as 2 replacement
for DOS 2.1.

Versions 3.1 through 33 offered
many enhancements that most users
found tempting enough to abandon
version 2.1, Improvements included
new commands and utilittes such as
XCOPY.EXE, enhancements o
BACKUP and REPLACE, better hard
disk pamuonmg. and additional batch

G\L/I‘SM
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Figure 1

SHELLC /TRAN/COLOR/DOS/MENU/MUL/SND/MEU:SHELL MEW/CLR:SHELL .CLR/PROMPT/MAINT/EXIT/SWAP/DATE

DOS 4.0

‘When IBM introduced DOS version 4.0,
it was intended to be an interim system
unti] OS/2 became the dominant micro-
computer operating system, which was
supposed to happen by 1990, Things
didn’t quite work owt the way IBM -
tended, and now more and more comput-
er mamufecturers are licensing and sell-
ing DOS 4.0 with their systems.

With 40 came 2 couple of major
changes. First and foremost was the ability
to format hard disk pertitions larger than
32 megsbytes. Through version 3.3, this
size Emitation had been imposed because
of the method DOS used to store file loca-
tions and file names. Some DOS licensees
got around the limitation, but only with
some nonstaniard tricks. DOS™ 4.0
chenged that, Now users can format their
40-, 60-, and 100-megabyte hard disks into
one huge pastition, if they desire. .

The other featre that stands out is
the DOS Shell. One complamt heard
over and over since the early days of
DOS has centered on the DOS
From its inception, DOS had never fea-
nged anything other than the stark As or
C: prompt. And in the ahsence of any-
thing easier, an entire industry sprang vp
1o ry to meke MS-DOS comprehensible
to the occesional user.

The DOS 4.0 Shell

Many of these meauw programs or
“shells” have become quite popular and
quite adepl at sheltering users from the
vagaries of DOS. With DOS 4.0, Micro-
soft sought to introduce its own graphi-
cal interface to DOS. Wiih the shell, you
can start programs, delete or view files,
and forma diskeites. And you can set
up the shell's interface to best suit your
panticular needs.

Another addition in DOS 4.0 is the
Select program. Using Select, you pro-
vide information about your computer
and the program configures the software
to best match your hardware.

Also in Select you are given the op-
tion of installing the shell. If you do so,
you will be prompted for the kind of op-
tions you wish 1o include. For example,
you czn opt for the ability to leave the
shell temporarily lo use the command
line, or you can specify that you do not

34

want to be able to exit the shell at all
With this option, you need to reboot the
system 1o get to a command prompl.

After the initial configuration, a
barch file i8 created called
DOSSHELL.BAT. If you display the
contents of this file, you will sec a line
similar to the one in Figure 1.

Using your manual, you can deci-
pher each of the swikches. In this com-
mand, the COLOR switch indicates that
you can chenge colors from within the
shell, /DATE that the date and time will
display in the menu bar, and /TRAN that

available. From there it's easy lo choose
Dialog, Wilsonline, or EPIC.

After you bave your programs en-
tered and ordered, you can use the built-
in File System 1o view files, move them,
copy them, or delete them. One frustrat-
ing thing about the File System is that
you cannot edit files. You either must
load a word processor or go to DOS
use EDLIN. For major files, you wonld
choose the word processor anyway, but
for quick-and-dirty edits on small baich
files, & built-in file editor would be a nice
enhancement.

If you are using DOS 3.2 or 3.3 and you

don’t want the shell or are happily using
another (like XTREE Pro or Norton
Commander), there is no compelling
reason to upgrade right now.

the shell program is cleared from memo-
Ty upon exil.

Once you have the progam in-
stalled, you need to tell it which pro-
grams you wish to be "able to run from
the shell, You do this using & pull-down
menu that can be accessed using either a
mouse or the keyboard and arrow keys.
‘With a mouse, the whole process can be
done by pointing, clicking, and typing in
the program”s name and the subdirectory
in which it is located.

On the initial screen you are limited
1o sixteen program names. Fortunately, if
you have a larger number of programs,
you can combine programs that serve sim-
tlar functions into 2 “group” ~— for exam-
ple, if you use Crosstalk to call three or
four online services and you have log-on
scripts written for each service.

In each case, the command 10 begin
Crosstalk is different. To call Dialog, you
type "XTALK DIALOG," to call Wil-
sonline “XTALK WILSON™ and 50 on
You may run out of room quickly on the
opening screen of the shell, so you need
lo create a group. You may name it *Tel-
ecommunications” or “Online” or some-
thing similar.

When you choose that group, anoth-
er menu appears with all the choices

The shell takes a linle getting used
10, but once you have leamned some of the
major points, it quickly becomes an effac-
tive way of using the PC. Not all DOS
commsands are accessible from the shell
end a very experienced uscr may find it
inhibiting. But this is the point of using a
shell in the first place; experienced users

- can opt for the command line, while neo-

phytes and occasional users have a visual
interface that is easier Io use,

No Comparison

Comparisons to the Macintosh are inevita-
ble. In short, there aren’t any. It"s abvious
that the DOS Shell is an attempt to place 8
graphical interface on a text-based system.
It is not as easy as the Mac and not nearly
as intuitive. With the Macintosh you have
a systemn that was designed from the bot-
tom up for a graphical interfece, and it
shows. Such is not the case with the PC,
and you need to move to Windows or one
of the other more sophisticated graphical
imterfaces before you can start to compare,
on more equal footing, the PC and Macin-
tosh interfaces.

DOS 4.0 does add a few other en-
hancements t some of the familiar
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commands. For example, when deleting
files you can now specify that yon wish
to confinn each deletion. When you type
DEL * BAK /P, for example, you will be
asked whether each file shounld be erased.
When using BACKUP you no longer
need to have every floppy formatted be-
fore you begin. Using a /F swiich, the
program will detect an unformarted flop-
Py and automatically format it.

Time to Act?

By now you may be asking yourself, “Is it

worth it to upgredc?” The answer depends

on your peeds. If you need a hand disk
partition greater than 32 megabytes, defi-
nitely. If you wan! w tske adventage of
some of the new commands or the new
DOS Shell, sure.

But if you are using DOS 3.2 or 33
and you don"t want the shell or are happi-
1y using another (like XTREE Pro or Nor-
ton Commander), here is no compelling
resson to upgrade right now. You may
want 1o wait until the next major release.
Anyone using » DOS version prior 0 3.2,
though, would probably benefit from the
upgrade 10 4.0.

Notes

1. Because each manufacturer li-
censes DOS from Microsoft and markets
it under their own name, 4.0 is not availa-
ble for every type of computer. It came
bundled with the machine I recently pur-
chased, but was not available for some of
the other brands I looked at. Many are
siill selling version 3.3.
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they wanted to hash through one more time whether they were vio- : Sams pay.
lating their implicit understanding with Kildall and DRI that Gates and : in not being al
company would stay out of the operating system business. 3 tage in the per
Nishi suddenly jurnped out of his chair and yelled, “Fuck ‘em! Fuck : own the stand;
‘em! Fuck em!” Microsoft that,
They alt looked at one another and decided to do an operating trying to rech
system. ' started off witl
Easier said than done. An operating system could take a year or : sales, and $36
more, yet IBM needed one in a few months. The problem resolved . ship with 3¢ p

itself quickly when Allen heard through the grapevine in Seattle com-
puting circles about a homegrown operating system called QDOS,
which stood for “quick and dirty operating system.” It turned out to
borrow ideas and terms freely from DRI's operating system, but this
was back in the days before some heavy-duty lawsuits made program-
mers more cautious about doing knockoffs of someone else’s work.
Allen called the software's author, Tim Paterson, and found that Micro-
soft could probably license QDQOS from him.

When Gates told Sams he could probably provide an operating
system, he explained all about it. Most people, inchuding senior [BM )
executives at the time, think that Gates hid the source of the operating
system from IBM to protect this precious find. But Sams denies that;
he says Gates told him all about the system.

“The question was. Do you want to buy it or do you want me to
buy it?” Sams says.

But Sams says IBM, having gotten bogged down in software so
often in the past, winted nothing to do with the operating system. The
guiding principle of the PC project was that IBM would just pull pieces
together from the outside, so he wanted Miciosoft to have to wory
about getting the operating system to work, about making sure the
languages were nicely integrated with it, about doing upgrades of the :
operating: system down the road, about handling customer inquiries,
and so on.

“Besides,” Sams now says, “if we'd bought the software, we'd have
just screwed it up.”

Microsoft ultimately bought the system, paying about $75,000.

IBM, in forgoing the chance to buy what became DOS, missed an
opportunity that made Microsoft’s value go from a pittance back then
to a stock-market value of some $27 billion today, making Gates the
richest man in the United States.
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Copyright 1994 CMP Publications, Inc.
InternetWeek

July 25, 19%4

SECTION: NETWORK APPLICATIONS; Pg. 19
LENGTH: 546 words

HEADLINE: Rash's Judgment;
A REQUIEM FOR THE FATHER OF MODERN OPERATING SYSTEMS

BYLINE: Wayne Rash Jr.
BODY:

THE FIRST TIME I MET Gary Kildall, the entire world seemed to be going his way.

" In those days I was a young writer for a now jong-forgotten magazine called Interface Age, and he was running the
most important company in those early days of small computers. Since I only asked him a single question, I'm sure he
never remembered me, but I never forgot the way he changed the world.

I didn't realize it at the time, but a few months earlier he had failed to come to terms with IBM when they were
looking for a new operating system for their new computer, the IBM-PC.

It was from a little company that until now had seld a version of Basic. To those of us who wrote about computers in
those days, it looked a lot like CP/M, the flagship product from Kildall's company, Digital Research Inc.

CP/M was a marvel of efficiency. It crammed the entire operating system into 6 kilobytes of memory, doing the
same work in that tiny space that MS-DOS performed in four times as much. That was good, because the computer 1
had then was a homemade machine that used disks that held 85 kilobytes.

Total memory in that computer was 48 kilobytes, although I eventually built a memory card myself and upgraded the
machine to the astonishing size of 64 kilobytes. That was enough to run WordStar and dBase II, and a number of other
programs that served me for years.

It was only later that [ realized the enormity of the opportunity that Kildall had missed. Digital Research did well
enough, but it never compared in size to Microsoft Corp.

Kildall, meanwhile, carefully built his company on the base of its experience. CP/M became CP/M-86, and IBM
eventually started selling that, too. Then it became Concurrent CP/M, and supported multitasking and multiuser
operations. While MS-DOS got the headlines, CP/M in one version or another continued to sell.

It was CP/M that ran the supermarket scanners, controlled the emergency room monitors, and ran the operations of
those dedicated word processors you see in the discount stores. Of course, Kildall and Digital Research kept selling
consumer products, too. CP/M eventually became Concurrent DOS, and supported MS-DOS programs in a multiuser

environment. Later, that platform became DR-DOS
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Through all of this, Kildall remained the gentleman. He repeatedly declined to follow the advice of those who would
have him act against Microsoft despite the tales that the Redmond giant had infringed his patents, or that it had
botrowed a bit too heavily from CP/M's code in the beginning. Instead, he built his company quietly and steadily until
one day Novell Inc. came calling. Kildall came away with $80 million.

Over the years, any number of people have written about how Gary Kildall, who died two weeks ago at age 52, had
missed his opportunity. He could have been as rich as Bill Gates, they say.

Instead, he came away with a piece of history: He built a large part of the foundation of this industry that keeps all of
us employed, and that has changed the world so much.

Wayne Rash Jr. is a Washington-based networking systems integrator. He can be reached on CompuServe at
72205,221, on the Internet at RASHACCESS.DIGEX.COM and on MCI Mail at WRASH. The opinions expressed are
his own. ' :

LOAD-DATE: August 3, 1994
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Copyright 1994 San Jose Mercury News
All Rights Reserved
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July 31, 1994 Sunday MORNING FINAL EDITION

SECTION: FRONT; Pg. 1A
LENGTH: 2829 words
HEADLINE: FAREWELL TO TROUBLED GENIUS KILDALL'S WORKX OVERSHADOWED BY RIVAL

BYLINE: Rory J. O'Connor, Mercury News Staff Writer
BODY:

Fifteen years ago, in the salad days of the personal computer industry, anybody remotely familiar with the business
could exiol the virtues of Gary Kildall.

Kildall was a software genius, an inventor who created much of the foundation upon which today's personal
computers are based.

In the hypergrowth of 1980s Silicon Valley, though, his technical genius couldn’t compensate for his lack of business
o acumen. As with many of his contemporaries, his accomplishments were soon overshadowed by those of better
_—' businessmen, especially Microsoft Corp. chairman Bill Gates, and Kildall was ultimately forgotten.

He watched, tormented, as Gates became a billionaire, gained international fame and -- in Kildall's view -- stole the
credit for fathering the software industry.

In the past few years, Kildall had spiraled downward into depression and alcoholism, according to friends. At age 52,
he died in Monterey three weeks ago in a bizarre episode that is the subject of 2 police investigation, one that has
garnered him more publicity in a fortnight than he had received in the last decade of his career.

Many of the circumstances of Kildall's final days remain unclear. What is certain is that he died at 9:45 p.m. July 11,
three days after striking his head against the floor of the Franklin Street Bar & Grill, a tiny basement wateting hole in
downtown Monterey. Despite initial observation by paramedics and two separate visits to the same hospital, nobody
discovered the bleeding inside his head caused by the blow -- bleeding that eventually killed him.

But friends and acquaintances say the real culprit in Kildall's death was his inner torment over an industry that had
forgotten him, and a media that obscured his seminal role in computing.

Operating system
preceded MS-DOS

THE ONE PIECE of software that rocketed Gates and Microsoft to fame, MS-DOS, was similar to Kildall's CP/M
operating system. And Gates was able to turn that into a software empire only because he cut a deal with IBM in 1980
that Kildall and his company, Digital Research Inc., bungled.

People who know both men maintain that this single deal didn't make the difference in their fates. Kildall's family
and closest friends insist that, even if the IBM deal had gone Kildall's way, Kildall would not be a billionaire mogul,
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nor would Gates be a forgotten man. And they're angry that, since Kildall's death, the press has focused on the deal that
might have been instead of the man that was.

I don't want this to come across as Bill Gates bashing. My dad would never be what Bill Gates became," said
Kildall's son Scott, 25. "Bill Gates is an excellent businessman. My dad was an excellent inventor."

But over the ensuing years the growing public adulation of Gates embittered Kildall.

It was not because Kildall yearned for fame, nor because. Kildall was jealous of Gates' vast fortune. Like Gates,
who is more interested in making a mark than a fortune, money did not consume Kildall's soul.

“He was an inventor; he loved to create things," said daughter Kristin, 23. "I don't think he was ever in programming
for the money. He would have done it for $10,000 a year or $10 million a year."

In fact Kildall was, by any measure, a wealthy man. His California estate, according to probate records, includes
more than $5 million in securities from which Kildall derived $240,000 in annual income. Although officially a
resident of Austin, Texas, he owned $3 million in real property in Califomia, including a sprawling, multimillion dollar
home with a walk-in refrigerator and an all-glass side with a spectacular ocean view on 17 Mile Drive in Pebble Beach.
In Texas, he owned a posh lakefront home where friends said he kept a stable of 14 sports cars. He was a passionate
pilot who owned and flew his own Lear Jet, for which he also employed a pilot and co-pilot. When he finally sold
Digital Research to Novell in 1991, he pocketed a good chunk of the $120 million sale price.

"I think Gary suffered for many years from the problem of Bill Gates," said one close friend of Kildall, who asked
not to be named. "He had a hell of a lot of frustration over all the publicity that Gates got. It's a hell of a thing to see this
euy (Gates) on the cover of every business magazine (and know he's) worth $8 billion and know that that could have
been you."

In fact, Kildall had little business sense and was unashamed of it. He said in numerous interviews that he preferred
tinkering with gadgets to keeping books and that he hated competition.

In that respect, Kildall was little different from most of his contemporaries in the early days of personal computing,
in which machines were geared toward hobbyists and not used seriously by corporations.

"It's not fair to single Gary out," said Gordon Eubanks, chief executive of Symantec Corp., who met Kildall in 1975
and was a Digital Research vice president in the early 1980s. "Look at all the companies of that era. The only one left is
Microsoft. The industry wasn't exactly full of business tycoons back then. In perspective, Gary did better than most of
them." T

Kildall's family and friends said he never aspired to be a businessinan but loved to teach and had settled on a career
as a math teacher by the time he entered college.

"He should have become a teacher," said Bob Kildall, Gary Kildall's uncle and at 73 the family patriarch. "It's what
he always wanted to do."

If he had steered that course, he would have followed a family tradition.
From navigation
to computer chips

KILDALL'S FAMILY arrived in Seattle from Norway in 1883. His grandfather opened a school of navigation in
1924, and his father followed on the faculty of what the family called the " Kildall College of Nautical Knowledge."

At first, Kildall didn't seem the part. Bom in 1942, he nearly flunked high school, preferring to steal hubcaps and fix
up cars, friends said: first a blue 1947 Ford and, a few years later, a black 1963 Corvette Sting Ray.
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He graduated with a 2.1 grade point average -- but only after repeating an English class where he sat behind a girl
named Dorothy McEwen. The two became high-school sweethearts and married in 1963.

After high school, Kildall began teaching at the family school of navigation. A short time later, he enrolled at the
University of Washington to study mathematics with the aim of becoming a math teacher. He quickly became seduced
by some of the earliest computers and earned a doctorate at the school while tinkering with them.

Upon graduation, he entered the U.S. Naval Reserve. When offered a choice between duty in Vietnam and a post
teaching computer science at the Naval Postgraduate School in Monterey, he readily chose the latter.

It was there that Kildall encountered his first computer chip and took a side job as a consultant to its inventor, Inte)
Corp. When Intel created a more powerful chip that could serve as the heart of a full-function computer, the 8008,
Kildall got busy writing software for it.

First, he wrote a version of a programming language called PL/1. A year later, in an attempt to fashion a functional
computer with one of Intel's chips, he wrote an operating system that would control the computer's main components:
screen, keyboard, microprocessor and floppy disk drive.

That was the first version of CP/M, which Kildall decided to sell to other hobbyists for $75, a new practice. Hoping
to support his own computer habit with the proceeds, he and McEwen started a company in 1975 at their brown
Victorian house in Pacific Grove. CP/M became a runaway success, and soon Kildall was one of the richest and best-
known people in the nascent software business.

But Kildall never allowed himself to become managerial or the company bureaucratic. McEwen managed the
business aspects of Digital Research; Kildall tinkered, not only writing all his own software but finding and fixing all
its bugs and writing the manuals. Perennially casual, he treated employees as true colleagues, inspiring great admiration
and loyalty.

One former employee, John Wharton, recalls Kildall being far more comfortable "interviewing job applicants while
wearing a toga and roller skates" than dabbling in license agreements. Another, Bill Haygood, posted an on-line
remembrance of the company as having "the most loyal workforce I have ever seen anywhere -- a company that allowed
its people freedom to do their very best unfettered by petty rules and company policies.”

But it also meant, Eubanks said, that "Gary just didn't care that much about building a business. It wasn't until the
money stopped coming in that he would worry."

That nature may have left Kildall and his company unprepared to deal with the fateful meeting with IBM in 1980.
Suspicions surface
in dealings with IBM

THE BUTTON-DOWN COMPUTER GIANT, as different as could be from blue-jeans clad Digital Research, was
secretly developing its own personal computer in Boca Raton, Fla. It needed an operating system. It wanted the market
leader, CP/M. On short notice, it sent executives to Pacific Grove to get it.

The morning of the visit, Kildall and his director of engineering, Thomas Rolander, were flying together, some of the
more than 1,000 hours the two logged together in the cockpit. As usual, McEwen was attending to the business end of
the company, signing that same day a licensing deal with Hewlett- Packard that was the biggest in Digital Research
history. McEwen also met with IBM.

She did not like the representatives or their terms. Kildall met with them in the aftemoon but also balked at terms,
which called for a flat payment instead of the standard royalties, and in which IBM insisted on a one-way secrecy deal
that benefited IBM.
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Besides, afong with most people in the business at the time, Kildall considered IBM too staid to ever succeed in the
free-spirited personal computer business. Even IBM's own aspirations then were modest, so it didn't seem worth the
effort to engage in hardball negotiations.

So IBM went to Kildall's hometown of Seattle and met with Gates, whose company then existed in the shadow of
Kildall's. Gates, whose sharper business sense found no downside in such a deal, promised them an operating system.
He got it from a friend, Tim Patterson, who had written a program called QDOS that Kildall always believed was
copied largely from CP/M.

While Patterson has strongly denied those assertions, such practices were fairly common at the time. In the early
days of personal computing, there was little concept of intellectual property protection in software.

There were no software patents and little case law to help companies suing for copyright infringement, something
Kildall's attorneys had urged him to do to Patterson's Seattle Computer Products.

"Gary was a very forward-looking guy," Rolander said. "He believed that by the time you litigated and went through
the process, you should have been one technology ahead instead."

When Kildall discovered IBM's plans, he informed them of the source of Gates' operating system, which IBM called
PC-DOS. IBM agreed to cut a deal for CP/M, too -- but forced Kildall to give up his right tosue, and priced CP/M
$200 higher than PC-DOS.

For three years or so Kildall's CP/M-86 battled in the marketplace with PC- DOS and MS-DOS, a virtua] clone that
Gates had, under terms of his IBM deal, kept the right to license to other manufacturers. But with IBM's brand name
endorsement and Gates' aggressive business dealings, Microsoft won, and Digital Research -- and Kildall -- began a
slow decline.

"There's a Kildall trait, they don't Iook for credit for things they've done," said Bob Kildall. "But it always bothers
them if somebody else takes credit for their work." ' '

Kildall and McEwen separated, then divorced in 1983. At the same time, he began seeing the woman who would
become his second wife, Karen. The two made their home in Austin, where Kildall did pioneering work in multimedia
far from the limelight that was increasingly shining on Gates.

"What happened to my father, not getting credit for what he did, I think that was very unjust,” said Kristen Kildall.
"He didn't express how he feit about it, and I didn't ask.”

A spokeswoman for Gates said that he considered Kildall's death "unfortunate” and that Gates regarded Kildall as
one of the early pioneers of the personal computer industry who deserves to be so recognized.

Most recently, Kildall was developing a prototype multimedia telephone. He completed an unpublished memoir of
the personal computer industry. And he created a series of children's stories -- written and illustrated by Kildall on
computers -- that involved characters based on fish.

"The Bill Gates

thing never left him'

PRIVATELY, THE GROWING CULT of Gates "ate away at him," said Tom O'Neal, a Carmel Valley photographer
who became Kildall's friend while taking pictures for Digital Research in 1981. "The Bill Gates thing never left him."

Kildall's long-time drinking tumed into alcoholism, although family and most friends politely but firmly refuse to
discuss the subject.
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"In the past few years it had gotten real difficnit to communicate with him because the drinking had gotten so bad,"
said O'Neal. "He had gained weight big time, his face was real puffy, he just wasn't very healthy-looking at all. It was
like the old Gary had died, and the demons had taken over his body."

Monterey police, citing the coroner's findings, say Kildall had suffered from the illness for some time; his heart and
liver had both begun to enlarge. In April 1991, he was convicted in Monterey Municipal Court of drunken driving,
according 1o Departrnent of Motor Vehicle Records.

O'Neal said that the last few times the car-loving Kildall had made the trip from Pebble Beach to his Carmel Vailey
studio, he didn't drive: He took cabs. In April 1994, Kildall and Karen divorced, and his heavy drinking continued. It

apparently helped end his life.

On July 8, a Friday night, Kildall went to dinner with a group of people, including Patricia Marra, whom police
describe as Kildall's live-in girlfriend. They dined and drank at Cibo's, an upscale [talian eatery in downtown
Monterey. Around [1:20 p.m., Kildall and Marra crossed the street and cut through a public parking lot to the back

entrance of the Franklin Street Bar & Grill, a place frequented by locals during the week but largely by tourists on the
weekend.

Police said several witnesses described Kildall as being drunk or intoxicated.

Nine minutes later -- and nobody can yet say how -- Kildalt fell with a jarring thud. He lay flat on his back at the left
side of the bar near a pinball machine, his head straddling tiny white hexagonal ceramic files and thin, dirty carpeting
laid over a concrete slab.

"The waitress said she felt the floor shake," said Laura Brunc, owner of the bar said.

When fire department paramedics arrived, however, Kildall refused treatment and went home with Marra, according
to police.

But by Saturday moming at 6:51, Marra summoned an ambulance to the home, and Kildall was taken to the
emergency room at the Community Hospital of the Monterey Peninsula, where he was soon released.

The hospital refuses to say what care he received, and it is unclear if Kildall again refused treatment. But detective
Sgt. Frank Sollecito of the Monterey Police, who is investigating the case, said that "as far as I know, no one reated his
head. I don't know why the head wasn't treated.”

Police say the hospital isn't under investigation,

Kildail again went home.

At memorial, tears

for pioneer, joker

ON SUNDAY AFTERNOON, he was again brought to the hospital and this time admitted. He died there at 9:45 p.m.

Monday of a subdural hematoma -- bleeding under the lining between the skull and the brain. The coroner, after

performing an autopsy, forwarded the case to police on July 15 for investigation.

On a hot, sunny morning four days later, a small knot of people gathered for a memorial service for Kildall in
Seattle. Mostly family members and childhood friends, they sat quietly, a bit stunned, in the first few pews of Trinity

-Episcopal Church, an old Gothic stone building perched halfway up the hillside from which downtown Seattle was

carved when his family first settled there.

They listened to eulogies for a man whom they called a pioneer, a man of responsibility and calculated risks; a
practical joker whose second wife called him "the nutty professor"; a father who taught his children to water ski and
constantly took them flying -- even after son Scott threw up in Kildall's prized flight bag,
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They prayed. They wept.

And a scant three miles north, not far from the bridge that will take you to the lakefront property where Gates is
building his new 42,000-square-foot, $35 million home into the Lake Washington hillside, they laid his ashes to rest.

GRAPHIC: Photos (3);

PHOTO: JOHN PIERCE -- SPECIAL TO THE MERCURY NEWS

Digital Research staff gathered outside the firm's Pacific Grove building in 1981. Kildall watched, tormented, as Gates
became a billionaire, gained international fame and - in Kildall's view -- stole the credit for fathering the software
industry.
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PHOTO: TOM O'NEAL -- SPECIAL TO THE MERCURY NEWS

John Rawley of Digital Research and Gary Kildall, cenier, with Regis McKenna in 1982.
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PHOTO: Gary Kildall died July 11 after hitting his head in a fall.
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On July 14, 1994, the Associated Press reported Gary Kildall's death at 52, from unknown causes. Though lately
unsung, he was one of the great founders of the personal-computer world. Few of today's computer users will recognize
his name or recall his inventions and their critical impact on today's DOS operating systems. His influence extends
even into the realms of graphical user interfaces and CD-ROM.

The Original DOS: CP/M

Kildall invented a disk operating system called CP/M, which was the first pervasively popular operating system
for PCs and represents the foundation for the PC- and MS-DOS systems created for the Intel processor platform. The
programming environments he developed for CP/M permitted the creation of much early application sofiware--even
multi-user programs and desktop-publishing systems. .

Some industry experts express the opinion.that Kildall and his Digital Research Inc. should have raked in the billions
that came to Bill Gates and Paul Allen (founders of Microsoft). But Kildall never feit that way. His interests were
always aimed at the advancement of computer technology rather than in the acquisition of gobs of wealth.

He twice passed up opportunities to cash in on his genius. The first time he failed to come to terms with IBM for the
use of a 16-bit version of CP/M for the new IBM PC computers. There are many variations of that story, including the
one that a disinterested Kildall was out flying his plane when IBM came to discuss using his system. Another story
describes how Kildall told IBM that he would do a 16-bit version of CP/M when he got around to it. Kildall laughed
at both those stories.

These are the popular Kildall stories, but few people realize that he also didn't exploit his own GUI system, GEM,
which he concocted while running Digital Research. Declaring that Digital Research was in the systems business rather
than in application software, he allowed a team of developers to depart with the software and set up their own company-
-a little outfit called Aldus. This fledgling promptly sold PageMaker, which became the foundation for the entire
desktop-publishing industry. Digital Research Inc., the company Kildall and his wife, Dorothy McEwen, founded in
1976, was sold to Novell in 1991 in a stock-swap deal and shortly absorbed.

Hands-on entrepreneurs like Kildall are rare in any age, and seem to becoming even more scarce now that the PC
industry is maturing. With Kildall's death, one of the most exciting eras in the development of computing comes to a
sad close.

An Unsung Hero
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To fully understand Kildall's accomplishments, you must go back to 1972 when Kildall was retained by Intel to
write software for a pioneer microprocessor, the 4004, which the company had originally built for Visicom, a calculator
company. At that time, there were plenty of calculator chips, but the 4004 was different because it could be
programmed to do various custom calculations. This idea quickly became popular for other applications besides
calculators.

Soon, Intel decided to sell the 4004 as an all-around controller chip. Instead of building individual control circuits,
you could merely program the microprocessor to do your job. in 1973, Intel designed the 8008, an improved 8-bit
processor, which was the forerunner of the 8080, the 8086, and the entire Intel family of x86 microprocessors.

Soon designers started to use the 8008 for more than random logic functions. They were using it as a computer, and
Kildall was hired by Intel as a consultant to write a programming language for this chip, called PL/M (Programming
Language/Microcomputers). When Intel produced the second-generation 8080 processor, the microcomputer revolution
truly began with the arrival of the first Altair and Imsai computers. These new machines had little memory and only one
peripheral: the Teletype, which provided input/output and also served as data storage using punched paper tape.

About that time, Memorex and Shugart became involved with floppy disks--which had been developed by IBM--as a
replacement for the punch card, Kildall acquired one of these drives, but couldn't find an interface that would work
with a microprocessor. Even though he really didn't have enough hardware experience, he nevertheless set about
building such an interface. While he was trying to manage this, Kildall wrote a disk operating system using an 8080
simulator on a mainframe. Kildall called his system Control Program/Microprocessor (CP/M). Finally, after a year, an
electrical engineer friend, John Terode, built a floppy disk interface that worked with the 8080 and Kildall's CP/M. By
today's standards, the original operating system was relatively small, only about 4K! However, in those days, the
biggest memory systems only had about 16K.

A Self-Hewn Monument

By mid-1985, Kildall had the CP/M system going pretty well; and just in time, too, because hundreds of new
personal computer owners were creating a demand for a reliable data-storage device. Imsai, one of the new S-100 bus
computer manufacturers, had developed a floppy disk system but had no operating system or controller--even though
they advertised an "intelligent floppy disk subsystem." Imsai had commitments to many people who had bought this
product, and they were desperate. Not only did the Imsai lack an operating system and controller, but it would eat 8-
inch floppies like pizzas. Kildall made a deal with them on a royalty basis of about $30 per machine. He then ported
CP/M to Imsai's floppy disk pizza eater. It was after this that he and his wife started Digital Research Inc. to market the
operating system. :

One problem was that each personal computer system was different and Kildall had to recode a large portion of his
OS each time to accommodate the differences. To get around this, Kildall designed a software subsystem called the
Basic Input/Output System or BIOS. This little number was the only part of the operating system that directly
communicated with the computer's input/output devices; in fact, it still is today. Although changing the BIOS is
certainly not a task for non-experts, it's still easier than rewriting the entire operating system. Once Kildall had
developed his BIOS, CP/M could be adapted to any computer powered by Intel processors or the Z-80 (see below),
which used a similar instruction set. The concept of a system BIOS was so handy it was quickly adopted by the PC-
/IMS-DOS operating systems. A BIOS is what today allows PC clones to run the same compatible software.

The world builds monuments to honor great people after their death. Kildall built his own monument: the concept of
a BIOS, and it will endure as long as the computer world uses disk drives to run software.

Early Business Boom

Computer owners bought these disk systems as fast as they could. A typical 8-inch drive system and controller cost
between $800 to $1,000, but the CP/M system to run it only cost $75, including its six poorly written mannals.
However, even with the enthusiastic attention of hobbyists, most of Digital Research's business remained with the
royalty-based computer and disk-system manufacturers.
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But Digital Research was never an application-software company. They sold operating systems and development
languages. However, the main language used by personal computer users was Microsoft BASIC, which ran best under
CP/M. Microsoft saw the growth of the Apple IT (which had its own operating system and BASIC) and Bill Gates
decided to go after this market.

Microsoft bought an OEM license from Digital Research and produced a plug-in adapter Z-80 CPU board, called the
SoftCard. This enabled the Apple II to run Microsoft BASIC under CP/M. Soon Microsoft was selling as much CP/M
as Digital Research. When IBM decided to use a non-IBM-designed operating system for their new Personal
Computer, CP/M was the logical choice, but it required some major changes to run on a 16-bit processor. For one
reason or another, Kildall could not come to an agreement with IBM over this modification.

CP/M-86 was chronically unready, and Kildall could not be pinned down to a fixed schedule. It's said the confusion
resulted mainly from a clash of cultures, with Kildall refusing to let IBM dictate to him the terms under which they
would do business. He was exactly the opposite of Big Blue's corporate man. Bearded, relaxed, dressed in jeans or
slacks, he was the picture of the intelligent, independent, nonconformist. Kildall would work around the clock on
something that he felt was important, but he would not allow IBM to set the terms.

Kildall's failure to come to an agreement with IBM provided an opportunity for Microsoft. To fill IBM's need, Bill
Gates bought a 16-bit operating system owned by Red Brock of the Seattle Computer Company. This was pretty much
a CP/M clone, but it ran on the 16-bit 8086 CPU. Now, with both the BASIC language and the operating system IBM
needed, Microsoft was able to enter into a non-exclusive agreement with the computing giant for the additional
development work needed for the IBM PC.

As atoken to Digital Research {(and probably to preclude future litigation), IBM agreed to include DRI's CP/M-86 as
an alternate operating system for the IBM PC. However, they charged $260 for CP/M-86 and only $60 for PC-DOS.
Naturally, CP/M-86 was not a giant seller.

[ntrospection

In a 1988 interview about these events, Kildall said, “Well, there were at least 56 CP/M clones at the time, so it
wasn't a strange thing to have someone like Seattle Computer do another. But it typically wasn't a problem because we
had control of the standards. Our thousands of OEMs wouldi't deal with the clones because they wanted to make sure
they had the latest versions.

"But it was a different thing when IBM came along. They could not only knock out ali the OEMs, but they could
redirect the standards. There was no question that PC-DOS was a functional duplicate of CP/M externally and
internally. It wonld be a closed case nowadays, but in those days there was a more liberated atmosphere as far as what
you could do with other people's concepts, especially software. You could do a knockoff word processor exactly like
WordStar and nobody would say anything. It's hard to speculate, but the essential thing was that IBM didn't do anything
improper. It's just the way business works.

"You take business opportunities and make the best of them. It's unfortunate sometimes, but that's the way business
works. You've got to fight for every piece of ground. In reality, PC-DOS definitely stemmed from CP/M--even today it
looks like CP/M. The first time I went and used PC-DOS, I did without the documentation and used it just fine. "

Afier the introduction of the IBM PC, Kildall and Digital Research put these events behind them and went on to
develop Concurrent DOS. This was actually a multitasking system that worked fine way back in 1984 and eventually
evolved into the first practical GUI system, GEM. Strangely, GEM losi out to Microsoft's Windows because it wasn't
multitasking and lacked applications. Eventually Digital Research came out with and subsisted on DR DOS.

Kildall went on to pioneer in the field of multimedia; he was first with video discs and then with CD-ROM. He
founded Knowledge Set, a company that exists today, providing multimedia electronic manuals for Boeing aircraft.
Kildalt was always on the leading edge of the computer industry. He saw far into the future and made his visions come
true.
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As long as people discuss the history of the personal computer, they'll be comparing Gary Kildall the inventor with
Bill Gates the merchandiser. However, unlike many spectators, Kildall wasn't bitter about his situation. He always
recognized that the personal-computer revolution needed both a Kildall and a Bill Gates. None of this would have
happened if it hadn't been for both of them.
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