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Tranmscriber’e Motes: #All questions and comments from the
interviewers are dencted by a "@." entry preceding the guestion
or comment (there are very few). All cther paragraphs are
transcriptions of Rill #ate’s speech. Check 1l namez of pecple,
products and companies—-I don’t guarantee accuracy cf spelling
here. (Fam Beason. transcriber)

T LT
[Freliminary conversation, introductions. ete.)

When microcemputars started out, we didn™t have cperating
systems—-—we just had BASIC built ontoc the machines. We actually
did & version of BASIC called Dish BASIC (7) that had all the
file management stuff embedded intoc BASIC--we did that on the
very first floppy dishks that existed for micres. Altair. That
was back when floppy disks were very “flakey", but it was guite &
step up Trom., at the low 2nd, using paper tape or cassette or. at
the high ends having to buy very.s very gxpensive hard disks. So
Disk BASIC back on the Altair was very.very popular.

In parallel with ouwr Disk BASIC, Gary kildall (?) at Digital
Research had written the Control Program for Migcrocomputers, ..l
never figured out why the slash was where it was. but... We at
MITS...Microsoft was very clesely related to MITS back then: 1
was rever an employee of MITS who did the Altair computer, but
Faul was——he was the Yice Fresident of Software Develocpment. I
was Microsofts inm fact. for guite a while I was the only full-
time employee at Microsoft because Faul was the only cther persan
and he was working theve at MITS.

We went out and lookesd at CP/M 80 and we knew it was pretty
simple to write a file system., so actually MITE for & long time
had their own coperating system —— they took the code cut of our
MITS EBASIC and built their own cperating system. We never pushed
that with octher mamufacturers. Fecople wanted to do more than
write BASIC programs —-they wanted to vrun other languages, they
wanted an operating system that was broken out. and a lot of the
hobbyists went on an individual level and bought Gary’s thing.
And then this company Lifeboat Asscciates came along . « emaybe
this is all too historical ... Lifebocat Asscociates came along and
started actually coffering stuff in CP/M 80 format. It was
probably Lifeboat more than anybody who really got things going.
They took cur Fortran and ocur COBOL and a bunch of public domain
software and put it cut for CP/M—80 and then pecple like
Northstar and PrAYEE® Tech? decided that it would be nice to have
CP/M-80 and then finally Insight 7 which had their own cperating
system decided to have CF/M-B80 and sc the thing got a following
to the degree that mest of the new machines put 1%t put.

Macropolis (7) had their cwn operating system. and they trashed
that...there was such a tower of Eabel in operating systems.
Cromemco did an imitation of CP/M-80. called C-DOS 7 . but there
was compatible— CF/M—-B0. and Technical Design Labs did their own
imitation of CP/M—80. which used the Z-80 very effectively. It
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was a very, very simple cperating system. and the ma:in benefit 1t
had was that vou could buy any variety of disk. whether it be
big hard disks. or different types of fleppy disks. and it would
virtualize the interface for the file I/0. As far as screen I/0
went. the basic philesophy back then was that you did gither just
teletype type I/0 throuah the 08, or if you wanted to do screen
I1/0, veu'd have an installation process. where the application
would give you a menu of things to choose from. and vou'd say
what your screen was. and then 1t would use the right escape
sequevce or direct memcry commands to de that. So things like
WordStar had this install process, and things like DBASE bad the
install process. and things like cur languages just used the
teletype I/0-—-that was all fine. .

Sos actually, there got to be a fair amount of CFP/M-B0
applicaticns. we did the ScftCard, which was Faul Allen's idea of
sticking a Z2-B0 in a &508. Our languages on CP/M-80 were the
most popular thing becauwse of the natwe of computer users baclk
then. Wordstar also was incredibly populars amazingly. as time
went ont. and DEASE came cut——well, actually DEASE was a little
less clear that 1t was the leader...there was Commodeore and a

bunch of stuff...

So everybody got the idea that you didn’t want just BASIC, that
you really wanted a cperating system to virtualize things. And
CF/M was pretty stagnant for a long time. We decided to write
our own S-bit cperating system——which we did...we wrate this
thing called M-DOS because we wanted to have real multitasking.
good performance and a better disk structure and a lot of stuff
like that... but by the time we got 1t done it was Talrly big,
and of course 8-bit processors couldn’t bald that much...

Gl Was it actually a multitasking cperating system?

Oh, veahs it was was multitasking 8-bit ocperating systems written
by a guy named Mard MacDonald. ... one of the guys who left
Microsoft and later joined Faul %o work in the group up there
actually was the author of M=D2S. And the thing was a little
harder to write than we actually thought it weould be. By the time
we got M~DOS done. we only sold it to a couple of customers 1in
Japan. because we had gotten so many pecple to buy CP/M-80 by
then that it was fairly entrenched.

We thought. OK. lé&-bit processors are a big copportunity to do an
operating system, because it was fairly clear cver time you
didn®t want toc have BASIC in the middle to virtualize all that
disk I/0-—you really did want an cperating system. About this
time we took a licemse out for Unix. and we did Unix for the PDF-
11 and Unix for the Z-8000. and Gordom Letwin. who 15 now the
cheif architect of MS-DOS, was off 1n that Unix area for a long

time.

We ported 1t to varingﬁwm}crmprﬁcessors —— that. we thought. was
mice, but we had (a visicn?) that the restrictions ang royalties
froem Bell Laboratories made...we weren’t going to make that
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i totally a mainstream thing that was geing to be on millions of
- machines. Our vision was more single—user network than
multiusers sc although XENIX served for our own development needs
r . and for people who wanted to use micres to replace minis, we knew
T that we wanted to do cur own operating system. that was more
lean, and more appropriate for just what scmebody wanted in an
office automaticn work station.

.
;! @. Was this before IEM?

Ohs yeah, thigs was way before IEM. We were doing XENIX stuff two
years before IBM came along.

[ S —

P

. Aand you were thinking 1é6-bit cperating systems at that
r} point?

Well. I mean M-DOS was =ort of & ... See. in &4k, you've got to
- cram everything in &4k, the 0.5.. and the application and the

f} screen and everyihing. snd M=DOS had come cut at like 2Ok...1%

EN S was nicely done, lots of it. But we had definitely decided that
we needed a new Toundation before we could get to critical mass.
and XENIX was starting to sell well.

!
' Anyway. then the BOBS came along. We decided. that we weould
really jump on the 8086, and in fact I had said to Paul that I
wanted to picneer the 1&-bit stuff guite early. because that’'s
when I told him that I didn"t want to develop anything else for
8~bit computers. What we had done was, for the 080/ Z~80,. we had

- done everything-—-linker. assembler ,COEOL. Fortran. all the stuff.

af and then we had done BASIC for all 8-bit processors. 6800, b?@@é,

N actually 990G. which you wouldn’t even call an 8-bit
processor...we had done BASIC for a ton of stuff. and the

. guesticn was. whether toc fill out the grid and have Fortran. say

Q} for the &8502, which was the next most popular 8-bit processcr,
and I said nes let’s go to lé-bit, and that’s really ...It was

i only & couple of weeks later that he invented the idea of the

?i SoftCard. because that was the only way that we would sell

}j Fortran to Apple users, and of course that later became the most
popular form of CP/M-80, we went got a flat fee from that, became
a customer of Gary’s for $46,000, fixed fee for all time.

- We had done a let of CP/M-80 adaptations. because they really
weren’t inte deing adaptations and helping customers cut to do
things. and we were {(porting?) a fantastic ameunt of business to

them.

v

G. What was about the date when vou made the decision that you
didn t want to do any move development for B-bat®

Ok when did we decide that? c.. That was early "79. We had
really talked about it in *78. because we were talt:ing about our
; meve 1nto applications... and when we would do that... you've got
ik to understand that in "78.« 1%t was a company of 14 pecple. We
moved to Seattle on January 1. 1979. the company had 14 pecple.
and ... during 79 we focused on the 808&. and that would™ ve been
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L prebably because we've got to integrate...

It*s really complicated the way you have a ROM BASIC, and if you
} den't have a disk that boots up in ROM BASIC. but if you have the
t - Disk BASIC. the Disk BASIC comes on top of that and hooks into

the ROM. It's very,s very complex. because even though the 8084
has one megabyte. the magical 64K is still a very 1important
number ., because &lthough it's mot binary-compatible. they routine
really a lot of the 8080 architecture. so &4K is still a very
important part.

So the whole way the BASIC worked with the ROM and sometimes have
LJ disk and sometimes not was pretty messy. There had to be a close
coupling in figuring cut who was going to write the I/0 routines,
and who was going to test them.s and um... Oh. meanwhile we were
trying to convince IBM to really go with the 1&6~bi1t processor.
they were still thinking it might be 9-bit. But a couple of
pecple on the design team alsc wanted to go 14-bit, and we were
saying how great it would be -~ it kind of vaeclated the rules of
designing the machine zround existing scftware. because as far as
16-bit goes. the anly thing we had running at that time was
BASIC, we had some “craw (7)" software working, but that’s not

if important...craw software means that the compaler runs on an BOBC
s and it generates BUB6 codes which is kind of & strange thing to
haves, but we had 1%.

g Ty
=i

u ©. .Did IEM lecck at goivg 1é6-bit as more of & risk because there
' wasn't all this software?

‘U Right. We were going te have, well, hardware side 1s always
easys but we were going to have te write all this new software.
We were committing to write Fortran—-8&. which wasn’t done.
- Pascal-84 which wasn’t dones assembler—-86. loader—-896. all this
Tf stuff which wasn’t dorme. The amount of code we committed to the
4 first day was like 400K of code. So then they started saying.
yeah, they thought the 16~bit thing would be good...we would do a
T consulting contract where you write the design ups sc we showed
c}‘ them how we wanted to do graphics, we showed them how to do
‘" keyboard and stuff. and there were a lot of smart guys in the IBM
s1de. We had a lot more experience in personal computers. They
were very receptive. Soc the 1&-bit thing got in good shape. but
then they couldn’t get what they wanted from Digital Research in
terms of time. dates and .. by then we changed ouwr mind about the
wiseness of invelving Digital Research in terms of that being a
strategic thing. and would Digital Research perform, and how they
wdl had done on some prevaicus things, and hay Nishi had said one
nights lock. let’s just do it! It°s kind of a famous night

conversation where ... it was just Pauls, and Kay and I, and Eay =
gets up and says "Let’s do it. Let’s do it." g
h o
Because we had heard rumors —— I den’t bnow how much Faul talked §
N about thiss but we had heard rumors that Digital Research was o
d. buying compiler Systems (rogue?) C-RASIC, cur worst competitor in g

the BASIC area. and that whenever somebody came to get CP/M. they
would be bundling those together, something that would make it
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converted it over to MASM, which i1s the meore structure type
assembler that uses typing in the way that Intel decided they
would for the 80846. So we did DOS 1, and we were in a very
serious competitive situation, with MS-PDS vs CP/M in those days.
I mean, very sericus. When it first came cut, Future Computing
calied it the "CF/M Reccrd Flayer®. and said ch, this is a CP/M
machine: and in fact CP/M was announced as a thing... very late
in the game through & series of manuevers. Digital Research got
[EM to agree to offer their operating system as well. 1t was
very, very late in the game... but they did sort of say. hey.
this is an i1mportant machine, and maybe we cught to be on it, and
they insisted on deoing packaged progucts and charging a lot of
moneys 50 it ended up being priced like $300. and we were priceds
at what was its. %403 we'd gone 40. we’re now %65, I forget what
the price was. mavbe 1t’'s S0 anyway. they priced DOS fairly
inexpensively ... the machine was announced September 12, 1781,
and they actually shipped it 1n October 1981, and by then we'd
all realized that what Microsofit had been saying all along was
true. which was that the disk machine was the i1mportant machine.
znd that the nen—disk machine was cut of (Y)Y ... SO virtually
zvery machine scld MS-DOS.

In fact. it more than cutscld the machine. because the only way
to get the manual was to buy MS-DOS. it was $3) bucks or
something...you should got back and locok this up. because I°ve
forgotten exactlyas... and s a lot of MS-DOS and we were real
happy. that they were buying that. and we wer e promoting people to
write MS-D0OS-based scftware, bus for the first year and a half
the machinge was cuts 1f vou ever look in the magafines about
software you'll see it says MS-DOS and CP/M, and some say only
CP/M..., and so. then there’s this whole name confusien...I don’%
know if anyene has been able to figure ocut when we named it. but
when we sald it to IBM. it was not called MS-DOS. There’s so
many names Tor the software in each system. um, Tim called it SCF
DOS. for a while we called 1t 86-D0S, I don’t know why we
switched to that. I guess we switched because we didn’t like
thats ... then IBEM did nota. absclutely did not call 1% FC-DRS
when they first cffered the machine, it was the FPersonal Computer
Disk Operating Systems it was never called FPC-DDS. It was a -
rewrite of history to say that they called it FC-DOS. It was
just called, we called it, by the time they introduced it we
decided to call it MS-DOS, but it was in between when we licensed
it and when we introduced 1t that we decided to call it that.

Mearwhile. I had Eddie Cray (7) at Lifeboat agree to help me
promote MS-DOS and help us get behind gettiing a lot of
applications for it. But they decided to call the thing Software
Boss Bb, because they had a CP/M clone called SB 80, Software
Boss 80, and they wanted to have this fam:ily thing called
Software Eoes 946. and they owned the trademark for Sofiware Boss,
sc I ecpuldn’t use SB 84, and we said M5-DOS. DOur first new
licensees all derideds you know, Compag on the first version
called it Cempag DDS. Xenith called it Xenith-DOS, then I said,
lock, this is bad news... we’ve got toc get everybeody to call this
thing MS-DOS. And today. 17ve got everybody except IBM calling
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it MS-D0DS. Cecmpag. Xenith. and all these pecples... And MS-DOS is
& trademark, and so 1tz all cleaned up.

G Who called it 0-DOS. GQuick and Dirty DOS?

I don't remember 1t sver being called @-DOS. maybe when we Tirst
brought it up on the FC we called it that for a while...but that
name nhever saw the press. This name was absclutely in all the
Lifeboat advertising for the things then of course PC-DOS came
up. and now pecple act like IBM called 1t PC-DOS from the
beginning. In fact. an IBM guy. a communications guy wrote a
letter saving that they called it PC-DOS in the begimming, and
that's just not the case. -

Sp DOS 1 got cut there. and we wanted toc get a leot of pecple to
write applications for it. IEM wasn™t shipping in Eurcpe. and
CP/M was relatively more entrenched i1n Europe. and Digltal
Research did a clever thing . they got some people to do machines
that combined beoth 2080 machines and B08&6s together. like the DEC
Rainbow. it’'s not well remembered %today that that was a dual
processor machine. And in fact. well, that’s kind of clever in a
way, because it means that you want. it makes it more important
to have CF/M compatibility when you're mixing 8-bit software and
14-b1t software on tmne machine. We didn’t use the same disk
structure that CF/M-80 did. our file format was different. They
used kind of an unusual FCE thing—-—we supported FUBHs from an
application interface point of view. but the way we laid stuff
out on the disk. 1t7s totally different. So that meant that
pecple had to write conversion programss when pecple did these
little 2-80 plug—in cards for IBM machirnes, soume of them used
CP/M-BO physical fermat. logical format. and seme of them used
MS-DOS .cgical format, and just emulated CP/M-80 on tep of that.
The Baby Blue (?) card did :t right., they used MS-DOS farmat on
the disk and emulated 1t. IBEM absclutely was neot enough to
create a standard for MS-D0OS. We had to go to. well. Victor was
a very key company: 1t°s net well remembered since their sales
have declimed since they went to Chapter (1, but Chuck Tuttle was
vary successful over in Eurcpe, initially he had done some CP/M-
86 stuff, and s¢ we licensed him MS-DOS and by doing a lot of
special support work for Chuck. we got him to offer more and more
thirgs. like the networking and the languages only on ME~DDS, and
we got thimgs pushing toward MS-DOS. Over in Japans Mitsubishi
got invelved i1 CF/M—8&. and we did Multiplan and Fortiran for
them oh top of CF/M-86 and then Dec. here in the United States.
on the Rainbow. was pushing CP/M-B&. they didn't have any MSE-DOS
at all, After 3 while we got them to offer both MS-DOS and CP/M-
85, but 1t was only about a year ago that we got them to offer
most their stuff up on MS-DOS. It was was a real battle with
Tenith. because they had an 8080 and an 80B&. and there... it was
really tough,.

We ran an ads for MS5-DOS. yvou woen'it find them any mores they've

fairly classic. but just for fum you might try to find cne and
stick 1t 1n the bool... but they were classic ads..
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Yeah. 11 BYTE. and COMFUTER SYSTEMS NEWS. and Electronic News.
saving youw cught to buy MS-DOS. '

B Would this be in (9827

Let's see...yeabh. All 1n 1982. I think by 1983 we were starting
te foel better. We tept trying toc annocunce. we kept trying to
tell the world. hey. here’s a design win. we kept trying to count
the number of applications programs, but all that Victor stufft in
Eurcope and that Mitsubishi stuff in Japan was causing us real
trouble, and Digital Research managed to act like CF/M really
meant & compatible standard. and CP/M-BO was one set of programs
and CP/M—-86 was ancther. They had multitasking befpre we did,
because we =ti1ll don’t have multitasking, amd thev did a lot of
funny versions. like for the DisplayWriter. For a while they
were selling those copies on the DisplayWriter. and that was
goimg well. and there were these holdouts, like. who was it —-
Bifford Computer? And there’'s somebody who still hasn’t bought
MS-DOS, I'm trying to think of who it is...it7s this incredible
holdouts it7s not (Godbouwi?). Morrow (7). 1t°s beorge Morrow.
He’s such a holdout. I think maybe he’s licensed it now. 1n fact
he license it abeout & months ago... he was such a heoldout, and
Godbout (7Y was a holdout, and Gifford Computer was such as
holdouts still doing thimgs the CP/M ways, and eventually thers’s
this really tough decision that you have to make with your cother
products. which is. do you offer your cither preoducts on CP/M-86,
or anly on MS-DOS. Do vou try to help your cperating system,
which spunds nice. or do you go down 1n smoke because you fie
everythimg together?

Wells, Digital Research in languages only offered their stuf® on
CP/M-B&, and we offered it on both, and for a long time we
offered our languages on both. We primarily offered our
applications cnly on DOS: but Multiplan. in the case ot
Mitsubishi and DEC. we did on CP/M-84. because at first. we hzd &
risk aversion. we weren’t willing to put all our egges in one
basket. we sort of thought we were in good shape... anyway.

Over time: when you picked up the magazines. vou saw less and
lesz of CR/M-B&. Todays [ think if you did a poll of readers of
FC WEEK, they probably couldn’t tell you what CP/M is... and they
rertainly couldn’t tell yeu, if you said "Was the IEM machine
once viewed as a CF/M machine?" they would say "What? Noo wayt®
and in fact the only operating system besides DOS that even has a
measureable market share today, as far as [ know., is XENIX.
because it fills a different set of needs, like that multiuser
stuff. or people who want the UNIX compatibility.

In paralell with all this, we were doing DOS 2.0. and DAS 2.0
was, as Tar as IBM was concerned, they had a hard dist. and they
wanted to support the hard disk. which meant the hievarchical
file system. As far as we weare concerned. it was our chance to
put in i1ndependent device I/0 and really do a lct of things we
hadn't done im versicn 1 in terms of the debugger.s yvoeu can type
nemenics (77} into the debugger. that s one of the things that
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Chris Feters aoid. so the DOS 2 spes was pretty open—ended. We
were working en 1t. but as scen &s they had the XTs ready. the
hardware. thes it was time to bring DOS 2 to completion. FPeople
were really surpriged —- oh, DUOS 2 is bigger than DOS 1., will you
be able to copy 1%t onte the disk with the application. pecple
back then were thinking they would ship applications with DOS on
the disks which we wers very opposed tc. There was still some of
that going on, then thev knew they were going to do FC-Jr. =0
they wanted DDS 2 to be smaller, so we went through all these
shrink things, and we made it smaller on the disk by Tinding the
9th secter. that's really why we went to the trouble of doing
that ninth sector stuff. so there'd be more room on disks so that
DOS would still fit on disks. We found out that in DOS L pecple
had coded absolute addresses into their code, so they couldn’t...
yau knows DOS B2 was bigger than DOS (and slower??) and we put
that stuff in like the ViziCorp stuff, they wanted to relocate
sverything...eicept for VisiCalc. the other stu?f wouldn’t
relocats, =0 it wouldn®t ruan. and there’s this problem 1n the
initial IBEM FC where 1t can®t (DMAT) across a éeah boundary.
Feople had bugs i1n their code where they didn’t know about that.
ats as we pushed. as DOS got bigger. we moved the:r codes and 54K
boundaries moved. and 3 f=w things. like Time Manager. ran 1nto
that.

We started to learn with DOS P how hard it i1s to upgrade the
world's most popular eperating system. Actually. it didn™t
become the world's most popular coperating system until after DOS
2 was out there. And we tcld IBM, Ok, discoeniinue BOS 1. and
they wanted to keep 1t around because maybe pecple needed it. We
said memory’'s cheap. and it wasn’t as cheap as it 1s now. so it
took & little while for DDS 2 to catch one. but 1t was reguired
far your XT, and s that helped & lot. Like a year ago. we got
to the situation where nobody writes stuff for DOS 1 anymore. so
they did finally discontinue the thing. We haven’t sold anybody
DOS 1 for so long...we had a few customers like Wang. who just
became customers after DOS i. they never had to mess arcund with
pPOS 1, they were LDS 2 to start cut with. Compag did do DOS 1,
then they moved up te DOS 2... Victor dig do DOS 1, then they
moved up toc DOS 2...

DOS 2 was where we did the good Kanji stuff, and we went back and
attacked. attacked is not a geod word. we offered good value to
the Japanese market. and that enabled us to gain good market
share, we really did the kanji stuff right. and in fact they
eventually had to just imitate our kKanjil stuff in CP/M-86 because
1t was done so o well it became a standard for how it was done.

And we keep evolwving a little bit to keep. you tnow, getting
better and make it a moving situation.

Eut today. if you want to find CP/M-86 still. so to Japan. 1
mean. MS5-DOS dominates. but there 1s measureable CR/M-86 stillin
Japan. The funny thing about Japsan 1s . Standalone Disk BASIC
really got cut of centrol in Japan. Everybody wrote their
applications on top of Standalone Disk BASIC, so up until a year
ago Standalomne Disk BASIC was the most popular cperating system
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because NEC has that on their machine.

And, you know 1 France. up until abour & year ago there was
thing called Preologs which was this iocal operating system. that
was very. very popular. but slowly but surely we beat it down.
Every ocnce in & while there’d be rumors likes oha. Seymour
FRubersteins he was this very competitive guy. he’d say he was
only going to support CR/M—86, and in fact they got the Atlanta
division to offer concurrent CP/M and some applications on top of
it and then pecple thought that meant IBEM was behind this. but in
the end that didn"t come to much...

Anyways we got DOS 2 done. and that was & small team of people.
I think DOS 2 was Aarorn and Zibos.a. B

2. Chris Feters?

Chir1s worked on the debugger. on & few of the utilities. he
didn’t work on that much stuff. he fiued some of the bugs and
stuff. and there may have been one other guy btesides those three,
but really. in terms of full-time. it was really . was that all
it was, I mean Tim had left by that time. he went back to SCP for
= little while, and then he went back to Falecon. and then he also
wrote ancther operating systems. and the funny thing is, the
circle came full term. we decided %o do an 8-bit cperating system
that used the file format of MS-DOS. and that’s this thing called
MSX-PDS. It's not important bere in the United States. there’s
ne mere Z-BO machines sold here in the United States. But in
Japan, the mest populer home computer. which we’ve sold millions
of there, is MSY. which is a 7-80 based machine. And Digital
Research wanted to sell CP/M-80 cnio it, and of course we wanted
to see our ocwn. so aftter we finished MS-DOS, we evantually did
ask Tim to write an S-bit operating system that used the lcgical
file format of MS-DDS. =o he wrote for us MSX-DDS. That was when
he was going to start Faleon, that was the seed moeney was the
money we paid him to write MSX-DOS. So he banged the thing out.
did a geod job, and we turned it over to ocur guys in Japan to us.
So that is actually a very popular operating system in Japan.

You can take disks from MSX-DOS and stick them in MS-DOS. it’s
sort of like MS-DOS 1.0 in terms of its features. It°s not a
multitasking DOS, we learned that you don’t want to put heavy-
duty features in there.

MSC 00567037
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& Mow about the hierarchical file structure? Is it only
supported in ...

No. it only supports DOE. It°s =mart sgnouah to, unlike iT you
take hierarchical disks back to DOS 1. 1t°11 print out kind of
these garbage things. because 1t didn*t know to recognize
hierarchical things. because when it was written we didn®t
have...MSX-D0OS will say. hey there’s hierarchies on that things I
don’t understand 1%, vou’ve got te go flatten your file structure
before I can read it., But i1t's flat. It dewes de the device
driver stuff the MS-~DOS way instead cf the CF/M-80 ways but it’s
called compatible with CFP/7M-B80, s you can run CP/M-80 software
on top of 1t6.

So anyways ... st Tim was not involved and DOS 2 got done. We
changed & lot of the utilities. and this pathname stuff... turned
cut to be a lot of work because we had to change & lot of the
utilities. and semebody wanted a print spoclev.s and the thing
wasn't really reentrant. so we scrt of Tigured cut how to do a
print spooler under DOS E. and there were a lot of challenges in

pos 2.

G. How important was XENIX compatibility in your mind at that
time?

YENIX? It was never very important. It was not 1mpoitant.  We
wanted to do an hierarchnical file system. There’s this random
thing in DOS & where ... turns out in DOS 1 we used the slash bey
for cswitches and things, so vou can’t use the slash as a pathname
separator, sos I can’t remember whose 1dea it was nows they
probably wonm™t stick up and claim it rnow. but somebody decided to
use pbackslash., I don’t know if it was me or Larson, or who. but
we decided to use backslash. which 1s different under any kind of
Unix thing, but big deal. well then somebody oot the idea to put
in CONFIG.SYS this thing "Switchehar=", where you could change
switchchar from slash to backslash. But then. I saids this is
bad. because if pecple are distributing batch files, thern how can
vou be compatible exchanging batch files when people have
different switch characters. But then WAng's keyboard didn’t
have the backslash key available on it, and we never documented
the switchchar Teature. we never told pecople about it but pecple
always find out about everything, and use it in unusual ways. So
it's taken us a while toc wean pecple off of that switchchar

feature. MSC 00567038

There are & couple others. like /dev. anyway. there were some
other unusual things. And there’s always i1nherent stuffs like is
CONTROL-Z an end cof Tile mark. Well, that’s all CF/M-BO stuff.
They couldn™t do exact file lengths in CP/M—B0. We did exact
file lengths 1n DOS, but then because of the way we wera running
CF/M-80 scftware cn top &Ff 1ts: we started making certain things
interpret CONTROL-Zs as logical end-of-files. But that’'s very
bad news for binary files. and so that was a real mess for a long
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time. as well. Then wes got that straigntensd cut. And then this
dev thing was. do devize names override filenames with the same
name —=- you bncw. that we weren’t suwre which way to go... and sc

we said heys, i1ts just plain cverride. and we got vid of that /dev
stuff. There were & l-ot of things that were judgment calls. You
know DOS 2 had to process batch files the same as DOS 1. so if
you had a thing like COFY A.x = *,B. vyou hknow that way that kind
of thing worked i1n DOS 1 was hind of unusual. we had to maimic
that unusualness 1 DOS 2. We wanted to have more error codes,
but there weren t provisicons for pecple to see more error codes.
We wanted to erpand Int 24. but people had their cwn Int 24
trapperes. Itz hards I mean 1t°s really hard to do a new

relaase. _

Then. after DOS 2... After DOS 2 came cut. we got everybody to
upgrade toc DOS &. nobogvy held cut for DOS 1. we made :%t raal easy
for pecple to upgrade to DDE 2 financially. license—-wise.

and then we wanted to do meltitasking. and I[BM wanted too do
networking. @And we decided to do networking. it’s not as simple
as that., I mean vou cen’t just fill in the blanks: you can't gust
zay we wantzed to do ¥ and they wanted o do ¥ and we decided to
do Y. but im this cace we we:ghed the factors, and we had other
customers pushing the same direction. so we did 1%, And we knew
that it was going to be kind of & mess to put & server on top of
a non-multitasl 1mg operating system and pseudomultitaslk the
thing. and 1t was. 1t was & sort of messy thing 1 the 08 groups
put we put the good international table stuff 1 anmd we fixed up
a lot of stuff and DOS 3 was again, 1t was Aaron. and Zibo. and
just a few ciher pecple helped cut toward the end. people like
Eric Evans. and sc¢ ons but not really that many, really DBOS 3, 1%
was really those four guys, Manny was in for a while, but
certainly over &% of the work that got done was those two guys.
And the thing got very complicated: cnce agaan. the stuff with
compatibility was very. very comples, and IBM had bugs in their
net files hardware. and you’ve got te decide do you fiw those 1n
the software or the hardware. and you know there were performance
jssues. and we that ran old applicaticns and passed them back new
errors was very complicated. and FCE calls across the network
were very complicested, and directory lochkups First Search Nexut
Search (7?) the thing was complicatad., but we wrote i, we got it
done, it was a little bigger than we wanted it toc be. we put in a
pmcoch area. we got 1t done.

And i, wasn't until after the completion of DOS 3 that we got
1nto the thing with the I[EM PC, where IEM recogmzed the IBM FC
to be the office automation work station and that’a when they
decided thevy wanted to really have a long—term arrangement with
us and that’'s when we did that joint development agreement. And
that's since then we’ve increased the amount of peceple
architecting DDS. involved with DOS dramatically. Today 1t's
more like 30, 1t’s very clase to 30, instead of the 3 who did the
previous versicn. You see. pecple always used to say to us when
we came out with DOS. amybody who was buying XENIX from us, do
you sti1ll belesive 1 XENIX? Well. you bet we do. we had more
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pecple working on XEMIX all the way up to the middlie of DOS 3 we
tad more pecple working em XENIX than on DOS.

T and even a super stirong designer like Gordon wasn't shifted over
\1 -~ to DOS only after that. In fact, & lot of the key DOS pecple
s nows like Anthony Zhort,. Gorden Letwins Adrian. & lot of them.
. are people who were 111tially a part of the XENIX effort and
1 learned a lot. That’'sz great in a way:. because they lesarned about
} protected mode and multitasking and thivgs like that.

) XENIX=compatibility was never an impecrtant element. I mean,

o we'ra just not driving towards that. The large base is under MS-

! DOS. and the trick 1s to give new features tov cld spplications,
oF give new fTeatures to new applications without interfering with

oy old applications. and without adding to the complexity, and it’s

super hard.

G, Well., from having the new Tile function calls. the pathname
function calls 1n Yersion 2. They happen to be XENIX~compatible.
Was that just because you used the same hierarchical file
structure. or ...7

i Well. they™re not compatible 1 the sense you bnow can take the
o XENIX and stick it on top of the DOS. they’'re the same approachs
and UNIX got that stuff from MULTIX. it's a very straightforward
stream I/0 approach. the FCR thing. the File Control Block thing.
where the data structure describing the file is 10 the
applicaticon’s address space 15 very messy because then the
application can destroy those things or move them arcund.  You
re2ally want all the description of the currently active files to
be up in the 08 sdress space. Well. in these non-protected
machines. sometimes you don't even make that distinctien of
what™s DS address space and what’'s application address spaces but
we will as time goes on. THat s why the handle thing i1s so much
better. It"s better with networking. where you want that
information to be back up on the server, it's just cleaner than
the FCR stuff was., The FCE stuff was causing us trouble and it’s
just a more complicated program to write to —— it's a stream I/(]
which allows you to merge in the pipe stuff better and device
stuff hetter. was just a good decision. bBut then you had the case
where we had to maintain the cld system calls. as well. and we
did.

Msc 00567040
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Bill Gates
Side 2

Well, you'd have to get like Rallmer. or somebgody like that to
tell vou the exact dav. 1% was anncunced in August. 1985. It was
signed 1n August, 1985, Actually. maybe it was signed in July.

. We could probably get Natalie to verify things like that.
toos huh?

Yeah. We had discussed 1% with IBEM starting in late "84,

2. The future? _

Well, you can’t really =ay too much about the future. HWe always
say we're gocing te use 284 protected mode. we're going to do
multitasking, we believe 1n networking, we don't believe 1n
multiuser. we believe 1n graphics user interface. but the way
graphics user i1nterface works. you con’t just want to throw 1t
inte DOS cne day all of a sudden and say everybody’s gotta have
this if they want the next new version of DOS. It's an
evoluticnary thing, where some pecple re=alize they want i1it. and
some won’t. 56 you kKhnow. Windovs we've done as an extensicon of
MS—DOE that’s cptiocnal. We can improve the buffering and the
networking and stuff like that and still Windows justs sits on
top of it. If Windows ever gets toc the point where 0% of the
pecple are using it. then maybe we’ 1l just stick 1t together asnd
call :t one product. But... For nows we've decaded to be
flexwible about that.

o. Can you say just a little bit about how vou ses general
industry changing and how that's likely to affect the future of
MS—-DOS?

Well, ME-DOE., Tairly clear to us. is the office automation work
station cperating svystem, and when we say there’ll be a machine
on everybody's desk. we mean a machine runming some future
varsion of MS5-D0S. And there’s more software arcund today fTor
MS—-D0OS than for any cther thing. I used to give this old speech.
vou knows when I was trving to explain to peocple the phencmenal
moementum behind MS-DOS, I°d show a list of 200 word processors.
and then I°d show all the people who wroate letters in after all
the magazines reviewed those 200, saying you forgot cur word
pracessor. and how could you do that. I mean the fact is, 1t
creates this perfect competition between packages on top of one
envirecnment instead of evervybody off in their own niche. It
allows users to interchange stuff, and toc a degree it°s hard to
learmys but wvou learn it once and that’s it. and you can explain
1t to other people arocund you who are all dealing with the same
thing., I mean. MS-DOS has got a life of its ocwn that™s very,
very amazings. and primarily as an office automation operating
system. It"11 be used in other environments, but owr pricrities.
as we've defined it &and go forward. are for 1t to be used as an
cffice automation work station and now we just talk to the
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sofTtware developers. You better believe when we've got a new
versicn we go see Lotus. and Ashton~Tate, and pecple like that to
make sure they fTeel good about the stuff that’s gonna be 1n
there.

Q. Do they esver specaifically make requests that influence the
way that you sclve your technical problems?

Oh. sure. I means therz are very smart guys at those companies.
and they have an influence on how we do stuff.

o. The famous night that you said. let®s do 1t do you bnow the
date of that? -

It was in ...
G. Where was 1t. was 1t in the office here?

Oh+« yeah, 1t was up on the 8th flocor 1in my. I had the corner
office on the B8th floor 1n the, 1t°s galled the Old Navional Bank
building.: actually they ve renamed its now there’s two buirldings
there, but 1t wazs in my offices. I°ve changed my furmture too.
Fay and I were just sitting there at night. and Faul was on the
ceuch., kay said got to do it. got to do it. It was only. vou
know, EO more K of code at most. wells 1t actually turned cut to
be 12 more bk of code on top of the 400K code. It wasn’™t that big
a deal. and ocnce kay said it. it was very cbvicus, but we’d
always wanted to do a low end operating system. and we had specs
for low end cperating =ystems. and we tnew we were2 going to do
aone up on lé-bit.

Basically, what we wanted to do was one that was more like MS-DOS
2y with the hierarchical file system and everything. and the key
thing was, my saying look. we can come out with a subset first.
and just go upwards froem that. Plus Faul saying that he thought
he could go work something cut with Seattle Computer FProducts.
and have that as a foundaticn, and that’'s what made us say. hey.
looks we can do this thing. And it really wasn't the hard part of
the project. I mean: I was the guy. who when something was in
troubles would come in and review the code, and just sit there
and bang ocut code on the things bBut I got involved with BASIC,
Fortran, assembler. there were big challenges with all thcose
things. And the reason I didn’t get involved 1nn DGS was those
guys were on top of it. I literally never had toc go thru the
source code or anything. and I den’t even remember the degrees to
which Paul was invoclived. He was somewhat involved at locking at
the source code. but 12K. I means Jesus... I mean. Excel is 38Ok,
that stuff iz not linears it*s on the corder of the square as fTar
as complexity of testing and stuff like that...

. Did vyou remember what was the date of that... MSC 00567042

September, 1980. Maybe early October. it’s possible. Tt's not
sasy to remember stuff like that., There are parts of my life I
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remember really wells like 1f you've sver been 1n & court case
where you had to review everything that happens, its amazing to
you how you can’t do 1%t. but iT you’re in that court case where
you're reviewing 1t. then it all gets structured and every month
you have some event. and I actuallys., I can tell you when it
wat.,. (Qoes to calendar?

Q. I'm amazed at Mow good the guys have been remembaving..

MSC 00567043

CONFIDENTI4,

RBC 001044




T

=22

It*s such a classic here...ch, 1'11 get abserbed In this...I ve
got to close my syes ond pick a page...l was wrong. we didn't
meet with IEBM until....nos that was the 2nd meeting. ... Ok, 1%
was, 1t was August, ... Auvgust 21, ...

. You're talbking about the first meeting with IBM now?

Yeah. the first meeting was ... August 21 we had an IEM meetings
and we kept meeting with them. We met with them August BBy, and I
went down there. and ... September i1 we met with them. and I

went to Euwrope...

Q. You can tell semething happened because those-pages are all
blank there...

It must have been September 28, which was a Sunday night. Cause
blay came in that Sundav. It could have been the 28th or 29%th.
but I'm pretty sure 1t was the 28th. I'm pretty sure it was a
Sunday naight. It's furny. This was about the time Intel was
showing us thig thing called the 432, and I was giving Intel such
a hard time abeocut that...and Fortran was so messed dp...and see.
&s this thing getz into November we’r2 just into that IBM stuff

in such a big way.

o. I have a sort of...back to the future...ocne of the things
that occurs to me 1s there’'s some really nteresting new
technologies loeming on the horizon. DOne that comes to mind is
optical disks that is 1n a way several orders of magn:tude
different froem what's arcund., both in terms of capabilities,
storage capability. and alsc in terms of being multimediz. and I
wondered if you had any thoughts of 1%s relation to MS-DOG, 1f
it"s more or less just another kind of file-based system to add
to it. or whether the facility"s standing capabilities might
really redivrect how MS-DOS develops in the future...if there’s
been any thought on that. or if you have any idea...

Over time vouw want to get data independence in the sense that you
don’t know where your data iz, and 1%'s just up to the cperating
system to find it. not just in & physical location on the disk,
but alsc on various disks, and across a network on various
machines. We gotta get very involved in that, location
independence for data... and we doc have to get new file systems
that can deal with very large devices, and we hava to bs able to
support more than one file system at a times right row we just
have the original FAT file system. and we will cver time have
multiple file systems. The file system that you'd use for a
large thing like that is not the FAT file system. We think files
up tc 2 to the 32nd are adeguate for the foreseeable future, but
this notion of data types embedded inside the files. DOS won’t be
getting involved i1n that in the near future.

IT you want to tallc about the CD ROM (7). I711 explain to you how
Micresoft will. and even Windows will, but not DOE...

DOS iz a thing that vou've gotta put stuff in that everybedy’'s
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going to use verys, very heavily...why put somethinmg in an
operating system...l gave & great lecture about this several
vears ago when we were startings. when we were doing M5-D0S, it
was my (Rosinfcoum 77) thing where,...if we look back, maybe we
can find it ...0k. here’s the appand here’s the cperating system
and here’s the hardware. What mediates what you should put in
here versus 1in here? That asks you what's the job of the
operating system. Well. the job of the operating system is first
of all is to witualize interfaces. MNow that sounds like a bunch
of gook —— why vairtualize interfaces? Ok. you’ve got an
enviroenment where the hardware :1s evolving and getting a lot
better, and the software is evolving and getting & lot better.
but the most important thing as far as the user is concerned is
the soft revolution. He wants to continue using better
applications. If the software i1s married to the spec:ifics of the
hardware, then vou freece hardware imnovation, because nobody’s
taking advantage of it. and then youw get this really abrupt
change when fimally some applications go to somethings but it
really messes things up. So the idea of the 0S5 is to sllow these
pecple to do things like mabke tbigger disks without changing
things like {=-2-3., for the bigger disks. In the case of the
diesk. heys everybody calls MS-DDE. nebody goes direct to the
disk. We did a great jub on that. In the case of most other
things. it*s & problem.

(Jim Beley leaves sessiocn toe go to other obligation.)

So you want to have the ability to let new applications be
introduced and new hardwarz be i1ntreoduced independently of each
other. so if you've got the raght virtual interface in the 0S.
it's a laver that insulates that does that. That's really
farmtastic. The cther thing is that the 05 has to manage
resources on ... 1f vou have two applications here. they’re both
trying to get at memory. screen. CFU. and disk rescuwces, and
1t's up to the 08 to decide who's going to get those rescurces.
and to do the appropriats interlockings so two peopls aren™t on
the same prainter at the zame time, and the same com poert where
you've got both file applications.

And the fTinal thing you want to put in the 0S8 is... if there’s
some plece of code that almost every application has stuck into
it and you'd prefer nct to make application writers have fto
redevelop it, and maybe do it wrong. and maybe not follow the
standards, 17 1it°s so common then you almest put things in the CS
like a shared subroutine library that are just there for
averyone, you can always asgsume are thers. And in this last
category, you gotta be real careful. because the fatter this
thing is. the worse off it is. It°s true that the cost of
fatness is. thank God, very, very low now. in terms of the cost
of the actual RAM chips. 1t’s not really a preblem. The key
thing that’s pushing &against fatness right now is that &40V
amount of memory that’s available in the address map of the B0BS4
IEM FC. that's what’s really pushing this stuff down. 8o that
makes us want to keep the 05 really small.

One thing people might mot know about MS-DOS is that every bat of
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1t is wrratten i1 the 3084 native code. and we’ ve never consideread
meving the thing cut i1nto s high—-level language. because if
there’s anything that's worse (than hexu?y for trouble for putting
wnte native code. thais 1= 1t.

And so. toe get 1nvelved inm thinmgs like audieo and video formats s
a little tenuous. I mean. Windows 15 an attempt to get involved
in a video format ang video interfacing 1n a big way. We have to
study vwew CRT chips and make sure that our Windows virtual
interface allows an application to do what 1t wants and yvet take
advantage of the evolution of video hardware.

So. the rezal answer to yvour guestion 1s. we will allow multiple
file sysetems., thev will be will be adapted to the large file
structure.s we will be mare than just a file system. We will have
data independence across machines. When you open something you
don’t have to give a machine name. slash. a directorys and
somethirg else. you ust name data and 1€t°s sort of up to us to
fing where 1% 1g. i1ndependent of the names. And. and not stuff
like audic and video...but 1f things lile twrite-cnce??) media
really do become peopular. then the tvpe of file structure used
foyr that 13 very unigue. For read-only medias, you want a file

structwre that’s very unigues. and Microsoft 1s actually
pioneering what we thainl will be the standard for CD ROM logical
file format—--that’ s an on—-going thing, 1n Tact therse’s a meeting

going on today onm that.

c. Does Windows run on version 37
Yeabh. Windows doesn’t require ver=zion 3. 1% runs en v, 2 or v, 3.
1t runs o 2.0 2211, 2.1, well whatever... ne problem, It’s

easier for us to keep Windows in sync with variocus versions of
DOS than 1t 13 for other people to lLeep other things in syno with
various versions of DOS. it’s very helpful to us in terms of
doing things like fToreground tasks switching effaciently.

Q. I thint yvou've covered everything. We don't bhave aﬁy
gquestions. I guess the last thing to = r 15y you Enow . ¥th1ng
else that you have i1n mind that you th:n wmuld be peztlnen

useful. appropriate. for a histoery of MS-DOS?

I think I have =c many cold speeches 1n here, The problem with my
speeches 15 that I never write down...there it is...%this is this
(Rosinfoerum®? thing... I don't knows I don®t know how valuable

that stuff is...there’s these conference notes from the

(Resimforum? )., MSC 0056670486

@, I haven’t heard that term befocre? Yeah. what was the
Rosinforum?

It’s a yearly confersnce. industry conference... these are
all...hal? these speeches 1n here are MS-DOS speeches. 1 was

promaeting MS-D0OS for so lomg ... In the Rosinforum tha2y always do
transcripts.s MNatalie will have 1t 1 the library. And one of
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those vears. &ll I did was an MS5~-DOS speech. whigch talked about
why we did ME-DOS, flLocks thru papers) That's pretty good if
vou can read 1t.. it’s all about 08s and how some pecple beliave
that 0Ss will mnever do stuff right...for some reagon I throw in
all this wierd stuff sbouwt graphics at the end. which really
isn"t ~8-DOS, but we stuck 1% in Windows...I don't know...Just
foer the heck of 1%, that’s a speech that I wrote cut. the only
one 1 ever wrote cut 1n my lifes and this is the slides I gave
wit h the speech, but the easiest to read in terms of the
philcsophy of ME-DPOS. has gotta be to go back to thogse old ... I
kept everything. I°m cut of control.

Q. This is quite legible...
You can keep that...
. Do yvou want us to send it back te vous, ¥erones and all?

You might as well send 1% back to me just for fur...don’t thinl
that there’'s any rush to turn any of 1t back... There s nothing
else. that's 1z.

See. I was not & developer of DOS. Very few pecple were, that’s
what amates people. It's not that big a deal. Yeah. after DOS
2+« 1t"s & big deal. 1t's a big deal. Whew! With terminate and
stay vesident tasks deing the stuff that they’re deoing trying to
make that stuff run and the subsystems that we have and tryving %o
take advantage of 286 protected mode. 1t°s & kio deai. It°s
complex. 1t°s hard. Youw Lnow. some pecple gay toc me, will
somebody write & clone of MS-DOS some day? Maybe they wills but
good luck to them! I means this thing is complex as far as
trying to make stuff run om top of it. Vary. verys verys very
complicated. It's a $45 deollsa- preduct...I mean what if 1t was
40, what if it was £3&, how many people are willing to save
money to get &an .mitation of DOST Someday we may see. but sco
far... ddry has zttempted to do things that sre DOS compatible,
but they haven™t even come close yet., They're always a few
generations behind. but they never get the thing exactly right.
That’s one of the funny things about DOS: we always try fo do
things cleanly, but to the degree that things aren”t done
cleanly, it almost makes it harder to ever mimic the thing. OH.
vou look at the thing some days. and you think. oh. maybe we
intentionally created the thing this way. We did a good job of
making it hard for curselves to upgrade it. The people who work
ot DOS, compatibility is a religion. To go sit down and write a
naw cperating system that™s not at all compatible from scratch,
vou knows we could take a fifth of the MS~DOS team and give them
two years, and they could write a from—scratch cperating system
that would be as good technically. and prohably better
technically, you knows because they'd have this clean slate of
paper. than doing the new stuff... and then they wouldn®t have to
do &all that new stuff. But the world wouldn't cares they really
wouldn®t care... There used to be sc many more cperating systems
it this werld than there are now. I mean. look at this Unix
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thing. I mean. how successful 1s UNIX? Well, 1t°s about 150,000

work stations. of which we have aver 100.000,,.and vou compare
that to DOS, and by the time youwr book gets cut will be on the
order of 4,000,000, It's probably on the order of 2.000.000 now,

Add it up and figuwre 1t ocut. ME-DOS,. there’s mot the slightest
doubt in cur minds. thst 21! the popular home computers will be
M5-D0S-based machines two vears from now. [t hasn't been true.
1t's been Commodore &4. ang Apple I11. and stuff like that, but
the premium for making a 14-bit machime 1s like zerc nowadays. so
why not make 1t an 8086 M5-DOS machine? Well, 1t w:ll be,

Q. " How do you =e2es. li1ke the Macintosh. as the enception of
that?

I will be the only exception, and it will be an excepticn because
there’s room for two standards and Apple’'s a critical mass. But
that will be it as fTar =25 something that s truly 1ncompatible.

We think the Macintosh 13 very nice.

a. Obvicusly. I guess we’ll go back and transciribe these
tapes...
Sates - So how doee this work? You're doing certainm chapters,

and cther pecple are doing cther chapters”

.. Well. the wraiting 13 divided ... right now there are five
major parts of the boot . The first part 1s the history section.
and -the second part 13 the user commands. and the thivd part s
kind of & description of the system point of view. sor-t of just
the structure of M5-DOS. and the fourth part 13 the detai1l. the
system calls. and the Tifth part. which 15 1n guesticn at the
mement. 15 just a systematic treatment of version by version
changes. Different people arz doing those different secticons.
Howard (7)) and I are doing the first part, and we’re gcoing the
2dit of the whole boow to make sure that everything 1= im the
same voice and all of that...

Gates — Really? Great.

A 1ot of the design ... there’s socme real problems with user’
manuals. so we've done some signifa

Well, the bhope here is that evervyone who develops MS-D0OS will
Tind this indispensable...at least that audience...mayvbe some of
the hangers—on who'd l:ke to have definitive woris about things
that they may never read might want to have the thing s:itting on
their boohkshelf as well. Does stuff about ... I think the
versicn to version stuff is pretty interesting...l hope we can do
spmething there. even 1T 1t°z2 rmot like those other 4
things...because pecple. you know. nowadays you want to be
cempatible with version E and version 3 both, veu'd sort of lite
to take advantage of tha version 3 stuff. and you'd like to

MSC 00567048

1AL
CON‘E\DF}\“A

RBC 001049




understand what fthe different 1ss and versicon 2.01. 2.11, what
the hell is that, and I think...

a. I think the gquestion at the moment is not desirability. but
reSDUTCES. ..

FPage count too. We're talking about 1200 pages nows. and
we"re pushing that all the time...

Gates — I think 1t°s i1mportant rot for it to fall below 1000, orF
else it won’t have the mass that it"s supposed to have.

Q. I don®t think that we’ll have a problem with that.

Yeahsy there’s a lot of neat things that are being i1ncluded
that’1ll expand it. like the flowcharts for each call, tables. use

of graphics..

Gates - It's & great project. I°m real enthusiastic about iz,
G. We really appreciate vouwr support.
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