INTRODUCTION

Every computer needs an operating system to manage its meorrgl its 1/0
devices, implement its file system and yide an interce to its usersMany oper
ating systemsast, such asvs-DOS 0S/2, and UNIX. This manual describes yet
another operating system calletNix. Although MINIX is entirely n&v, it was
inspired byuNIX, and has mayfeatures in common witbiNiX. For this reason it is
fitting that we bgin this introduction with a brief history afNIX, and its ancestors.
This will be folloved by an equally brief history ofiNix . Finally, the chapter con-
cludes with a summary of the rest of the manual.

1.1. HISTORY OF UNIX

Prior to 1950, all computers were personal computltdeast in the sense that
only one person could use a computer at a ti@ely research laboratoriesvoed
computers in those day3.he usual method of operatioragvfor the programmer to
sign up for an hour of machine time on a sign-up sheet posted oullégtentboard.
When his time came, the programmer chaseslybody else out of the machine
room and went to ark.

During the 1950shatch systems were irvented. Wth a batch system, the pro-
grammers punched their programs onto 80-column cards, and deposited them in a
tray in the computer roomEvery half hour or so, the computer operatauld go
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to the tray pick up a batch of jobs, and read them ifhe printed output as
brought back later for the programmers to collect at their leisure.

While the batch system made mord&iognt use of the computert was not
wildly popular with programmers, who often lost hours due to a single typing error
that caused their compilations w@ilf In the early 1960s, researchers at Dartmouth
College and M.I.T devised timesharing systems, in which maiy users could log
into the same computer at once from remote termirBi® Dartmouth project led
to the deelopment of BRASIC; the M.L.T project was the great granather of
MINIX .

The M.L.T. system, calledCT SS (Compatible Time Sharing System) because it
was nore-orless compatible with the batch system then in use at Mwak a suc-
cess bgond the wildestxgpectations of its designer3hey quickly decided to bild
a rew and much more pmerful timesharing system on whaiasvthen one of the
largest computers in theond, the GE 645, a machine about astfas a modern
PC/AT. This project, calledMULTICS (MULTiplexed Information and Comput-
ing Service) was a joint gbrt of M.I.T., General Electric (then a computendor),
and AT&T Bell Labs.

To make a bng story short, the projectas so ambitious that the systerasndif-
ficult to program.Bell Labs &entually pulled out and GE sold its computersb
ness to Honavell. M.I.T. and Hongwell went on to complet®IULTICS, and it ran
at mary installations for 25 yeardn a way, it continues to ke, snceos/2has mag
ideas and features &k straight fronMULTICS .

Meanwhile, one of the Bell Labs researchers who haidtked onMULTICS, Ken
Thompson, s hunting around for something interesting to dxt.néle spied an
old PDP-7 minicomputer at Bell Labs that nobodyswising, and decided to imple-
ment a stripped den versionMULTICS on his avn on this tity minicomputer The
system he produced, while clearly not fMiULTICS, did work and supported one
user (Thompson)One of the other people at the Labs, Briarrighan, somehat
jokingly called itUNICS (UNiplexed Information and Computing Service). Bell
Labs managementas so impressed that theought Thompson a more modern
minicomputeya FDP-11, to continue his ovk.

The initial implementation as in PDP-7 assembly cod&/hen this had to be
completely revritten for the PDP-11, it became clear thataud be much better to
write the system in a highve language to makit portable. Atthis point, another
Bell Labs Researchebennis Ritchie, designed and implemented & renguage
called C in which the tvo of them revrote the system, whose spelling hadvno
changed tawNIX.

In 1974, Ritchie and Thompson wrote awAclassic paper aboutNixX that
attracted a great deal of attentidlany universities askd them if thg could hare a
copy of the system, including all the source cod&l &T agreed. Within a fev
years,UNIX had become established as the atgd standard in hundreds of vext
sity departments around themd. Thesource code as widely @allable, and often
studied in uniersity courses. International meetings were ganized, in which
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spealers would get up and describevwdhey had modified some system routine to
be a bit &ncier UNIX had by nav become something of a cult item, with numerous
fanatically deoted followvers.

As UNIX kept spreading, A&T began to se hov valuable it vas and bgan
restricting access to the source code 0¥ wersions, starting with the @mnth Edi-
tion (usually referred to a¢7). It was no longer permitted for umersities to teach
courses using the source code asxamgle, and public discussions of the internal
workings of the code were\s&ely restricted.

Nevertheless,UNIX’ fame continued to spreadhe Unversity of California at
Berkeley got a contract to port V7 it to theAX, adding virtual memory and numer
ous other features in the proce3sis work led to4.x BSD. AT&T itself modified
V7 extensvely, leading toSystem V. It took a decade before theseotwersions
could be partially reconciled, under the auspices of the IEEE, which led to the
POSI X standard.

Although UNIX was now more popularwithout the source code, itas also a lot
less fun, especially for the people whose initial enthusiasm had made it a big suc-
cess. Theime was ripe for a ng system.

1.2. HISTORY OF MINIX

Marny university professors ggetted thatuNix could no longer be taught in
operating systems courseqjtlthere appeared to be no choic®ne of them,
Andrewv Tanenbaum, at the Vrije Urersiteit in Amsterdam, The Netherlands, went
out and bought an IBM PC, andédilken Thompson a decade eatlgat out to write
a nrew qoerating system from scratclust as Thompsonas inspired byULTICS,
but ultimately wrote a n& and much smaller operating systengnénbaum was
inspired byuNix, but ultimately also wrote a meand much smaller operating sys-
tem—MINIX —which stands for MiniINIX.

Since MINIX contains no A&T code whatsoeer, it falls outside the A&T
licensing restrictions.The source code has been made widedlable to unversi-
ties for study in courses and otherwideke UNIX, MINIX quickly acquired an
enthusiastic folleing and bgan to occupy the same niche thaiNix had filled in its
early days—a small operating systewailable with all the source code that people
could study and modify as th&vished.

Within a month of its release (Jan. 1987), theas aiready so much interest in
MINIX worldwide, that a n@s group (comp.os.minix) & set up on USENE®R
computer netwrk accessible to most wersities and computer companies in North
America, Europe, Japan, Australia, and wisere. Afew months laterthe nevs
group had wer 10,000 people reading and contriing to it.

The initial release afliNIX was for the IBM PC and PC/Ronly. It did not tale
long before people with other kinds of computergahehinking about porting it to
their machines.The first port vas to a 68000-based machine, the Atari ®he
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primarily by Johan Stenson, with assistance from Jost u The hard part as
making MINIX , which, like UNIX, dlows multiple processes to run simultaneously
run on a bare 68000, with no memory management or relocation dracd@nce
this problem had been seld and n& 1/O device drivers were written for the Atag’
keyboard, screen, disk, ete4NIX-ST became a realityThe 1.5 Atari ersion vas
prepared by Frans Meulenbroeks.

The port to the Commodore Anasigvas done by Raymond Michiels and \&te
Reiz. TheMacintosh port vas done by Joseph Park Unlike dl the other ports,
the Macintosh grsion does not replace the mauitirers gperating system and run
on the bare machinelnstead, it runs on top of the Macintosh operating system,
allowing the fcilities of both systems to be used simultaneouSfycourse, there is
a frice to to paid, in terms of both size and performance.

The contrilution of USENET cannot be underestimated in NtwelX develop-
ment. Hundredsf individuals hae donated ideas,uy fixes, and softare, mawg of
which are included in this releas®ne person stands out akodl the others
though, Bruce Eans, who has produced impements too numerous to count, and
all of them in a ery professional ay. The authors are credited in the code for their
contritutions, where that is technically feasible.

MINIX is still a vigorous on-going delopment, with ne/ software, ports to ne
machines, and marother actvities in progress.In this respectmiNIX is very dif-
ferent from most softare products.The usual model is that a compagets an idea
for a product, writes the sofawe, and then sellsxecutable binaries for customers to
use. Usersare not able to modify the program, and requests for the source code are
rejected out of handWorldwide public discussion of the system internals is not
welcome.

MINIX, in contrast taks a more open approaclhe source code for the entire
operating system is included in the basic safeypackage, and users are encouraged
to tailor the system to theimm specific needsThousands of people on USENET
have done just that.The internal wrkings of the system are described in detail in
the following book:

Title: Operating Systems: Design and Implementation
Author: Andrev S. Tanenbaum

Publisher: Prentice Hall

ISBN: 0-13-637406-9

However, please note that the book describes a sdme earlier ersion of the sys-
tem. Neertheless, the basic principles are still intact in tleission.
MINIX was ariginally written to be system call compatible with UKix, the last
of the smallUNICES. This is the ersion described in the book.
Future \ersions ofviINIX will migrate tavards at least partial conformance with
the ANSI C and IEEE POSIX standardSomplete conformance is undily, as won-
formant systems are necessarily so huge that no one person can possibly understand
them. MakingMINIX fully conformant vould defeat the goal of timg a system that
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is small enough that people can actually understanid would also require much
larger and morex@ensve hardware than is currently the casaiNIX 1.5 is an inter
mediate form: it still supports the V7 system calls and hasraighan and Ritchie
C compiler, but virtually all the indvidual files are ANSI C conformant (and also
K&R conformant). Furthermore, all of the header files yaded in/usr/include con-
form to both the ANSI and POSIX standardehis makes porting programs from
conformant systems taINIX 1.5 and vice grsa much easier

1.3. STRUCTURE OF THISMANUAL

Chapters 2 through 6 tell Wwoto install MINIX on the IBM PC &mily, Atari,
Amiga, Macintosh, and S RCSTATION 1, respectiely. You should read the one
appropriate for your machinéhen skip to Chap. 7 to learn more abouw ho use
MINIX .

For people interested in modifying the operating system itself, Chap. 8 has been
provided. Itdiscusses things needed by people wiaotwto recompile the system.
If you do not plan to do this, you may safely skip this chapter for the time being.

Chapter 9 contains the manual pages for the commands that comeinith
Each entry describes one utility program (or sometimesaleclosely related ones).
Every MINIX user even though intimately dmiliar with UNIX, should read Chap. 9
very carefully Some of the commands Ve exended manual pageShese are pre-
sent in Chap. 10.

Chapter 11 discusses thNIX system calls.The treatment here is brief, since
most of the system calls should beniliar toUNIX users.

Chapter 12 contains information about natking in MINIX .

Appendix A contains a (nearly complete) listing of km&lix 1.5 operating sys-
tem code.The lkernel listing is for the Intel (IBM) line,ui the file system and mem-
ory manager are identical for alénsions, as is the general structure of temél.
Pats of the lernel, especially the 1/0O dee drivers, are diferent for each ersion.
Most of these machine-dependent parts (mostly deiverslrihave ot been listed
here, lt since the sources are present on the disks, you can easdyyoualovn
listing of the missing piecesThe MINIX programmref can be used, forxample.
Appendix B is a cross reference map of the source code listing.

One final note.There is a lage MINIX user group on USENET withver 16,000
people. Itis calledcomp.os.minix. Thousands of messages/adeen posted to this
group dealing with bgs, impreements, suggestions, andwieoftware. Unfortu-
nately USENET is not a public netwrk, so one cannot just joinubover a million
people are on it, mostly at wersities and companies in the computer industry in the
U.S., Canada, Europe, Japan, Australia, and other counfirigsu are interested in
following all the latest deslopments on theéINIX front, and there are mgann the
works (e.g., ANSI and POSIX conformance), it isrthwhile trying to find someone
who has access.



