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Section 1: .
Introduction

COHERENT is a professional operating system designed for use on the PC-AT and com-
patibles. Tt has many of the same features and functionality of the UNIX operating sys-
tem, but is the creation of Mark Williams Company. -COHERENT gives your computer
multi-tasking, multi-user capabilities without the tremendous overhead, both in
hardware and money, required by current editions of UNIX. COHERENT is what UNIX
once was: an efficient system of selected tools and well-designed utilities, that brings out

the best in modest computer systems.
The COHERENT system consists of the following:. _
¢ A fully multi-tasking, multi-user kernel and Bourne shell.

e The Mark Williams C compiler, a linker, an a_ssembler, a préprocessor, and other
tools. T

o« A Suiﬁe of commands, ‘including editors, languages, tools, and utilities.

o  Drivers for peripheral devices, including terminals, ASCII printers, and the Hewlett-
Packard Laserdet printer. - .

e  Libraries, including the standard C library and the mathematics library.
. ®  Bample programs, including full source code for the MicroEMACS editor.

Hardware Requirements

COHERENT runs on an IBM PC-AT or any totally compatible computer that has at
leagt 640 kilobytes of RAM and at least one high-density floppy disk drive and a hard
" disk. . . .

Before you begin to install COI-IERENT, be sure to check the release notes that accom-
pany this manual for a list of tested hardware and known incompatibilities.
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How To Use This Manual

This manual is in two parts. The first part consists of a set of tutorials that introduce
COHERENT and its utilities,

If you are new to COHERENT, you should first read the following tutorial, Using the
COHERENT System. This gives you an overview of COHERENT, and will get you up
and rinning, ‘

I you will be administering your COHERENT system, you should read the next tutorial,
the COHERENT Administrator’s Guide. This contains essential information for cor-
rectly running COHERENT on your computer.

The following tutorials introduce many of the COHERENT tools and utilities, including

the editors MicroEMACS, ed, and sed; the C language; the language tools awk, lex, and

yacc; be, the multi-precision calculator; make, the COHERENT programming dis-
- cipline; and many others. e - : .

The Lexicon

Part 2 of this manual is the Lexicon. The Lexicon consists of more than 700 brief ar-
ticles that summarize all library routines, system calls, and commands available under
the COHERENT system. It also includes numerous articles that define terminology and
give technical information. The articles are arranged in alphabetical order, to make it

- eagy for you to find information on any topic. If you are unfamiliar with a technical term
used in this manual, look it up in the Lexicon. Chances are, you will find a full explana-
tion. If you are not sure how to use the Lexicon, look up. the entry for Lexicon within
the Lexicon. This will help you get started. If you have struggled with multi-volume
manuals for other operating systems, we think you will quickly come to appreciate the
Lexicon, =

User Registration and Reaction Report

Before you continue, fill out the User Registration Card that came with your copy of
COHERENT. When you return this card, you become eligible for direct telephone sup-
port from the Mark Williams Company technical staff, and you will automatically receive
information about all new releases and updates.

If you have comments or reactions to the COHERENT software or documentation, please
fill out and mail the User Reaction Report included at the end of the manual. We
especially wish to know if you found errors in this manual. Mark Williams Company
needs your comments to continiie to improve COHERENT,

Technical Support

Mark Williams Company provides free technical support to all registered users of
COHERENT. If you are experiencing difficulties with COHERENT, outside the area of
programming errors, feel free to contact the Mark Williams Technical Support Staff. You
can telephone during business hours (Central time), send electronic mail, or write. This
support is available only if you have returned your User Registration Card for



Introduction 3

COHERENT,

If you telephone Mark Williams Company, please have at hand your manual for
COHERENT, as well as your serial number and version number. Please collect as much
information as you can concerning your difficulty before you call. If you write, be sure to
include the product serial number (from the sticker on the floppy disks) and your return

address. '

Installing COHERENT

This section describes how to install COHERENT onto your computer. Installation of
COHERENT is straightforward, and Mark Williams Company has prepared a suite of
programs that automate much of the work for you. However, installation requires that
you make a few decisions regarding how you want your system to be configured. We
strongly urge you to read this section through at least once hefore you begin, so-you can
‘decide correctly whenever an installation program asks you to make a decision.

Before you begin, please note the following caveats:

___First, the following conditions must be met if COFERENT is to work on your system:

1, COHERENT is designed for use on the IBM AT, or on computel:s that are totally
compatible with the IBM AT. I does not work on any MicroChannel computer, or
on any computer that is not 100% compatible with the IBM AT. :

9. Your system must have at least one high-density, 3.5-inch or 5.25-inch floppy-disk
drive. The distribution disks for COHERENT cannot be read by a low-density flop-
py-disk drive.

8. Your system must have a hard disk, and the hard disk must have at least ten
megabytes of space free on it. More is recommended, but seven megabytes is the
minimum space required by COHERENT. If you do not have enough space on your
hard disk, you will have to clear space by removing or compressing existing files.

4 COHERENT works with RLL, MFM and most ESDI hard-disk controllers, It also
works with some SCSI host adapters. Please check the release notes for a list of
supported hard disk controllers and host adapters. - "

If you are unsure whether your system meets any or all of these conditions, check the
documentation that came with your system, or contact the dealer from whom you pur-
chased your system, The release notes that accompany this manual list hardware that is
known to be compatible, as well as known incompatibilities. Be. sure to check these
notes before you begin installation. If you helieve that your computer cannot run
COHERENT, please contact Mark Williams Company. o

Second, Mark Williams Company has made every effort to ensure thai the instellation
process will not destroy data on your hard disk. Note, however, that the installation
process requires that you assign at least one partition of your hard disk to COHERENT.
If you have any files on that partition that you wish to save, you must back them up or
they will be Iost. It is also recommended that you keep a copy, on paper, of your com-
puter’s partition table. If you do not know how to obtain a copy of the partition table,
one will be displayed for you during installation. We recommended that you jot it down
at that time; if something should go wrong, this information will help to recover the data
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on your disk,

Note, too, that installation may require that the entire disk be repartitioned; in this case,
you must back up all of your hard disk, or your data will be lost. The installation
program will walk you. through this process, so you do not have to decide ahead of time
what partitions, if any, need to be backed up. :

With these caveats in mind, please continue — and we hape you enjoy working with
COHERENT!

What Does Installation Do?

The point of the installation procedure is to create one or more partitions on your hard
disk o contain COHERENT and its files.

When you (or your dealer) installed MS-DOS on your computer, you (or he) divided your
computer’s hard disk into logical partitions. A hard disk on the IBM AT can have
anywhere from one to four logical partitions.. Not every partition has to be used — your
hard disk may be divided into four partitions, but have MS-DOS file systems in only
three of them, with the fourth partition being idle. Note, too, that the four- logical par-
titions do not necessarily have to encompass the entire hard disk — a disk may have
space that is outside any logical partition and so just sits there unused.

The file systems for COHERENT and MS-DOS are very different, so it is not possible to
have both systems use the same logical partition — each must have one or more logical
partitions completely to itself.

As you can see, installation must cope with a number of variables: the size of your disk,
the number of partitions into which it is divided, and the number of partitions that are
in use. Installation thus will follow any of a number of possible scenarios, depending on
how your disk is organized and how much space you wish to give over to COHERENT.
The installation process will walk you through these decigions, to make them as painless
as possible. ‘

It may well be that you do not know the configuration of your hard disk. COHERENT
can figure this out, and the information will be displayed for you at the appropriate point
in installation, '

You can ahort the installation procedure at any time by typing <ctrl-C>, Note,
however, that aborting installation does nof mean that your hard disk will be returned to
the state it was in bhefore installation was begun, When a disk is repartitioned, the files
that were on any modified partitions are gone for good. '

The following sections describe the installation process in some detail. Be sure to read
them through before you begin.

Getting Started

To begin installation, insert the Boot disk from your installation kit into drive A on your
system. Reboot the system by pressing the reset button. In a moment, you will be
prompted with a question mark ‘?. Type:
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begin

followed by the <return> or <enter> key. The installation program will clear the
screen and display some copyright information. After you press <return>, you will see.

_ the following greeting:

Welcome to the GCOHERENT operating system!

Your computer is mnow running COHERENT from the floppy disk.
This program will install COHERENT onto your hard disk,

You can interrupt installation at any time by typing <Ctrl-C>;
then reboot to begin the installation procedure again.

Please be patient and read the instructions on the screen
carefully. R

As the instructions say, you can interrupt installation at any point by typing <etrl-C>.
Be sure, as well, to read the instructions carefully. :

Epterigg}he Serial N}lmber

The next screen will ask you to enter a nine-digit serial number. This number is in-
cluded on a paper supplied with your copy of the COHERENT system. The installation
process cannot continue until you enter this number correctly.

Setting the Date and Time

The next screen asks you to set the date and time for COHERENT. Setting the date and
time is vital to the correct operation of COHERENT; however, COHERENT records the
date and time quite differently from the way MS-DOS does it.

Time under COHERENT ig recorded as the number of seconds since January 1, 1970, at
exactly midnight. Internally, COHERENT always stores time as Greenwich Mean Time.
GMT is used to make it easy for COHERENT systems around the globe to coordinate
time with each other, When COHERENT time-stamps a file or displays the time, it con-
verts Greenwich Mean Time to your local time, depending on what time zone you live in
and whether Daylight Savings Time is in effect. (For a detailed discussion of this topic,
see the Lexicon’s entry for TIMEZONE.)

The installation program will display the following text: .

‘It is important for the COHERENT system to know the
correct date and time. You imust provide information
, about your timezone and daylight savings time.

According to your computer system clock, your current
local date and time are: : '
date and time

You will be asked if this is correct. If it is not correct, the installation program will
prompt you for the correct date and time.
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You will then be asked about daylight savings time:

You can run COHERENT with or without daylight savings

time conversion. You should normally run with daylight
savings time conversion. However, if you are going to use
both COHERENT and MS-DOS and you choose to rum with daylight
savings time conversion, your time will be wrong (by one
hour) during daylight savings time while you are running
under MS5-DOS. ‘

You will be asked if you want to run in daylight-savings mode. You should answer yes
unless you have an overwhelming reason ngot to.

The instailation program then describe the default daylight-savings settings:

By default, COHERENT assumes daylight savings time begins
on the first Sunday in April and ends on the last Sunday

in October.  If you want to change the defaults, edit.the
file "/etc/timezone" after you finish installing GOHERENT.

The default settings are those enacted by law for the United States. COHERENT will
then agk you what time zone you live in:

Please choose one of the following timezones:

1 Greenwich

2 Newfoundland

3 Atlantic

4 Eastern

5 Central

6 Mountain

7 Pacific
.8 Yukon

9 Alaska

10 Bering

11 Hawaifi

12 Other

If you select 1 through 11, COHERENT will set your local time automatically. If you
select “Other”, you will be asked how many minutes of time you live east or west of
Greenwich, and then asked to name your time zone. If you are unclear on these con-
cepts, consult the Lexicon article on TIMEZONE. If yon are unsure about how your local
time relates to Greenwich time, consult an atlas, or check with your local library.,

COHERENT will then display the corrected local time and ask if it is correct. If not, you
can repeat the process until the time is correct.
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Back Up the Hard Disk _ _
After the time is set, installation moves on to its next phase, partitioning the hard disk.

“Before you become seriously involved in partitioning, however, you have one last chance

to back up your hard disk. As you enter the partition phase of installation, you will see
the following text: '

This installation procedure allows you to create one
or more partitions on your hard disk to contain the
COMERENT system and its files. Each disk drive may
contain no more than four logical partitions. If all
four partitions on your disk are already in use, you will
have to overwrite at least one of them to install COHERENT.
If your disk uses fewer than four partitions and has enough
unused space for COHERENT (7 megabytes), you can install
- COHERENT into the unused space. If you intend to imstall
. M8-DOS, you should install 1 before you install COHERENT,

The mext part of the installation procedure will 1lét you
change the partitions on your hard disk. - Data on unchanged
hard disk partitions will not be changed. However, data
already on your hard disk may be destroyed if you change
the base or the size of a logical partition, or if you
change the order of the partition table éntries. If you
need to back up existing data from the hard disk, type
<Ctrl-C> now to interrupt COHERENT installation; then
reboot your system and back up your hard disk data onto
diskettes.

If you need to back up your hard disk and have not yet done so, please do so now.

Use the COHERENT Bootstrap?

If you have airea&y backed up your hard disk, continue to the next phase, deciding
whether to use the COHERENT master bootstrap. When you press <return>, you will
see the following text: o ' _
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COHERENT initialization normally writes a new master
bootstrap program onto your hard disk: The GOHERENT
master boot allows you to boot the operating system on

one selected disk.partitidn_automatically; it also allows
you to boot the‘opérating_system on any disk partition by
typing a key when you reboot. However, the COHERENT master
boot may not work with all operating systems. If you do
not use the COHERENT boot, you must understand how to

boot the COHERENT partition using your existing bootstrap
program. .

As explained in the prompt text, a bootstrap is a program that pulls an operating system
into memory and sets it to running — the name relates to the fact that the operating sys-
tem “pulls itself up by its boot straps”. The COHERENT master bootstrap can boot
COHERENT as well as many other operating systems, including MS-DOS (at least, the
many versions of MS-DOS that have been tested). If you chaoose .not. to-use-the
COHERENT master bootstrap, you must consult the documentation that came with your
system to see how you can use your operating system’s current bootstrap routine to boot
another operating system. If, however, you choose to use the COHERENT master
bootstrap and find that it has trouble booting your current operating system, you should
be able to boot your current operating system by using a hoot floppy disk; you will not be
able to boot it off of the hard disk, but at least it will be available to you.

For these reasons, we strongly suggest that you use the COHERENT master bootstrap
routine. When yon answer the prompt, you will move into the next phase, partitioning
the disk. - . : . ‘

How a Disk Is Organized

Installation then moves into the next phase: selecting a disk partition for COHERENT.
As described above, partitioning can vary greatly from disk to disk; how the disk is par-
titioned will determine how much space is allocated to COHERENT and how mueh to
MS-DOS. This is the trickiest part of installation, so be sure to read carefully.

This phase begins by displaying the current layout of your hard disk: the number of par-
titions, the size of each partition, and the operating system mounted on each partition.
The following gives the printout for a typical hard disk. This hard disk, called disk 0, has
approximately 83 megabytes on it organized into four approximately equal partitions, as

follows:
Drive 0 Current has the following configuration:

[In Cylinders] [ 1In Tracks ]
Number Type Start End Size Start End Size Megabytes Name
0 Boot MS-DOS 0 149 150 0O 899 900 7.83 /dev/at0a
1 M5-DOS 1350 299 150 900 1799 900 7.83 /dev/at0b
2 MS-DOS 300 449 150 1800 2699 900 7.83 /dev/atOc
3 MS-DOS 450 614 165 2700 3689 990 8.62 /dev/atOd

As mentioned above, we suggest that you copy down this table before continuing; if an
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_ error were to occur, this information will help you recover the data on your disk.

If you have more than one hard disk on your machine, you will see more than one table:
one for each hard disk. ‘

As you can see, this disk has four partitions, number 0 through 3. Partition 0 is marked:
as the boot partition; what this means is explained below. COHERENT has given each
partition a name, /dev/atDa through /dev/at0d; you will not be working with these,
however, so you can safely ignore them for now.

Note that the middle columns of the table give the size of each partition in three ways: in
cylinders, in tracks, and in megabytes. How do these differ? Megabytes is the easiest to
understand: that the number of bytes that can be written into the partition. Cylinders
and tracks, however relate to the way a hard disk is built. A moment spent here on
background can make what is to come much easier to understand.

Consider a floppy disk. Its surface is organized into 80 concentric rings, or tracks, num-
bered 0 through 79. Each track holds a fixed amount of data, with the amount depen-
ding upon the density of the disk. When the disk is in your disk drive, a head moves.
back and forth, reading tracks as directed. Unlike a phonograph cartridge, however, the

head jumps from track to track discretely — it does not spiral in.” This, yol can wmeasure
space on a disk simply by counting the tracks. Note, too, that the term “head” is often
used to describe one surface of a multi-sided disk.

As youw've probably noticed, a floppy disk has two surfaces: the top and the bottom. The
top is usually refered to as side 0, the bottom as side 1. Bach surface has its own system
of tracks, each numbered 0 through 79, giving a floppy disk a total of 160 tracks. Also, to
read the disk a floppy disk drive actually has two heads, one for each surface.

A cylinder is the set of identically numbered tracks from both surfaces of the disk. A
floppy disk organizes its 160 tracks into 80 cylinders: side 0 track O plus side 1 track 0
form cylinder 0; side 0 track 1 plus side 1 track 1 form cylinder 1, ete. If you think of a
track as heing a ring on the disk, then origin of the term “cylinder” ghould be obvious.

Now, consider a hard disk.- The term “hard disk” is somewhat incorrect, hecause one
hard disk actually contains many hard disks, or platters, inside itself. The platters are
stacked on a spindle, much like a set of 45-rpm records stacked on a record changer —
except that heads move between the platters, one head for each platter surface (or two
per platter). The number of platters and the number of tracks on each platter determine
both the number of cylinders and the amount of data that can be written to the disk.
Consider the disk described in the above table, which is a fairly typical device. It has
three platters (six heads). Each head has 615 tracks, each of which holds 8,704 bytes.
Thus, the device has a total of 3,690 tracks (6 times 615), organized into 615 cylinders,
with each cylinder holding 52,224 bytes (6 times 8,704).

Different operating systems organize disk partitions in different ways. MS-DOS, for his-
torical reasons, organizes partitions along track boundaries; under this schems, the
tracks of a cylinder can be divided between two partitions. UNIX, COHERENT, and
similar operating systems prefer to organize partitions along cylinder boundaries: all of
the tracks of a cylinder belong to only one partition. This lessens movement of the
heads, which in turn speeds up reading of the disk. Note that, strictly speaking,
“megabytes” has no meaning when thinking about disk partitioning: partitioning must
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be done either in tracks, or in cyliniders. Humans tend to think of partitions in terms of
megabytes, that is; in terms of the amount of data we can write into a partition, but
when organizing your disk it is much easier to think in terms of cylinders. However, it
is simple to translate cylinders into megabytes, which gives you the hest of both worlds;
this will be discussed in the following sub-section, ‘ -

Partitioning the Disk
When you enter the partitioning phase of installation, the installation programs will dis-

play the configuration of your hard disk for you, using a table like the one shown above.
It then displays the following menu: :

Possible actions:

1 = Change active partition

2 = Change one logical partition
3 = Change all logical partitions
4 = Display drive information

5 = Quit

The following describes each option in detail.

1. The active partition is the partition that the bootstrap program reads by defautt.
When a partition is made the active partition, the operating system mounted on that
partition is booted automatieally when your turn on your computer, This option
allows you to change the active partition, or to designate no active partition, in
‘which case the computer will prompt you at boot time for the partition number to
boot. You will need this option only if your hard disk has more than one logical par-
tition, and the partitions contain different gperating systems. Note that if later you
wish to change the active partition, you can use the COHERENT command fdisk to
do so. See the Lexicon entry on fdisk for details. :

2.  This option lets you change one logical partition — in effect, it lets you select a logi-
cal partition for COHERENT. You should use this option if your hard disk has
more than one partition and you wish to install COHERENT on only one of them.
The partition you select must hold at least seven megabytes. Note that the contents
of the partition will be deleted. - .

3.  This reconfigures the entire disk. You can reset the number of partitions, and the
" size of each. ‘ : o

4. Give summary information about the disk.
Option 5 is self-explanatory. '

Begin by entering option 4, to receive more information about your disk. The following
display gives the display for the hard disk described in the above table:



Introduction 11

Drive 0 has 615 cylinders, 6 heads, and 17 secteors per track.
It contains:

615 cylinders of 52224 bytes each,

3690 tracks of 8704 bytes each,

62730 sectors of 512 bytes each
or a total of 32117760 bytes (32.12 megabytes).

If the owner of this hard disk wanted to organize his hard disk by megabytes, all he

- would have to do is divide 1 million by 52,224 to find that one megabyte is approximately

equal to 20 cylinders; thus, to make a ten-megabyte partition, he would assign it 200
cylinders. The size of a cylinder may be different on your system, but the principle is the
same.

The next step depends on two factors: the current organization of your hard disk, and
the amount of space you wish to give to COHERENT. If your disk has only one logical
partition, you must use option 3 to create at least one new logical partition, at least one
for each operating system. If your disk already has more than one logical partition, you
can use option 2 to assign one to COHERENT or use option 3 to assign more than one,

reserving the rest for your current operating system. Of the partition(s) that you-assign
to COHERENT, one must hold at least seven megabytes — you cannot use two four-
megabyte partitions; thus, if no partition on your disk holds seven megabytes, must use
option 3. ‘ ' -

How much space should you give COHERENT? COHERENT is a multi-user, multi-tas-
king operating system; the more space you assign to it on your disk, the more users and
the more .processes it can support. COHERENT, via UUCP and other communications
programs, also gives you access to information on other COHERENT and UNIX systems
throughout the world; you will want to exchange mail with other users and possibly
downlead news and information. All of this takes up space. You must have one seven-
megabyte partition to hold COHERENT’s root file system (that is, the file system that
holds the files that make COHERENT go), and you would be well advised to assign at
least one more partition of at least the same size to hold ugers’ accounts and their files —
or one 15-megabyte partition to hold both.

If you have a large disk drive that is organized into one partition that you wish to assign
to COHERENT, you are well advised to divide it into two smaller partitions. For ex-
ample, if you wish to allocate 40 megabytes 1o COHERENT, you should create two 20-
megabyte partitions rather than one 40-megabyte partition. In addition, if you anticipate
wanting to perform a full restore of a dumped root partition, you are well advised to have
a spare COHERENT partition in addition to the root partition. An alternative strategy
would be to boot from the COHERENT Boot diskette and then restore your root parti-
tion. This assumes that the device you dump and restore from is different than your

boot floppy!
The following two sub-sections describe what happen when you invoke options 2 or 8.
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Changing One Logical Partition

You will first be asked which partition you wish to change. Reply by entering the parti-
tion you want. The system replies with the following text:

Existing data on a partition will be lost if you change
the base or the size of the partition. Be sure you have
backed up all data from any partition which you are going
to change. ' .

You may specify partition bages in cylinders or in tracks.
Reply ‘y’, to use cylinders, The system then asks: :

- You may specify partition sizes in cylinders or
in;megabytes. - - e : S
Reply ‘y’, again to use cylinders. Next, the system says whethei the partition is in-
itialized to MS-DOS or is unused. It then asks you whether you wish to install
COHERENT into the partition, leave the partition unchanged, or mark the partition as
unused. You must select one of these possibilities: install cannot install any operating
system other than COHERENT into a partition. To install COHERENT into this parti-
tion, reply ‘y’ when asked if you want this to be a COHERENT partition.

The final two questions ask you to enter the new base cylinder for the partition and the
size of the partition in cylinders. “Each question will prompt you with the currént value
for the partition. Simply pressing <return > would leave this cuirent value unchanged.
It is possible to make the partition smaller, but this serves no practical purpose if you
simply intend to install COHERENT into this partition. '

If you have made a mistake during this process, the system will prompt you and ask you
to correet it. Otherwise, you will proceed to the next phase of installation,

Changing All Logical Partitions

This process mirrors what occurs when only one partition is changed, except that it is
iterated for every existing partition. If you have four partitions and wish to eliminate
- _one, simply set its size to zero. If you have fewer than four partitions, you will be asked

if you wish to create any additional ones.

Note one additional feature: the table that- displays, the layout of partitions (an example
of which is shown above) is redisplayed after every partition, showing the changes you
have made (if any). By locking at the table, you will find it easy to-keep straight just
what you have done — when you work with this table, you will see the value of working
in cylinders.

If you make a mistake, the system will prompt you to correct it. A common error is re-
questing overlapping partitions — that is, setting the base cylinder of a partition within
an ares already allocated to another partition. Another error would be to request an im-
possibly large partition,
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___Creating COHERENT File Systems -

It is strongly recommended that you not include the last cylinder of your hard disk in
any partition. This cylinder is often used by diagnostic programs, and, as such, is not

. available for general use. 7
. This concludes the discussion of partitioning the disk. The system will then moves 1o the

next phase of installation.

Scanning for Bad Blocks

‘When a partition is assigned to COHERENT, it must be: scanned- for bad-i:locks. (The

terms block and sector are often used interchangeably.) Most hard disks have at least a
few blocks in which the disk’s surface is flawed and therefore cannot be trusted to hold
data reliably. '

COHERENT keeps a list of bad blocks for each partition, to ensure that it does not write
data into an unreliable area. This checking is performed automatically, but takes a few
minutes. Patience is recommended. o ’

Once COHERENT has created a list of bad blocks, it can generate a file system for each
of the partitions that you have assigned to it. One partition must be assigned the root
file system; the root file system is the one that holds the files owned by COHERENT it-
self, the files that make the system go. If you are assigning more than one partition to
COHERENT, you will be asked which you want to hold the root file system.

Mounting File Systems

The next step is to mount the file system assigned to the physical partition. You are not
required to mount any file system except the root file system, although for most purposes
there is no reason not to mount a file system that you have created. The system will ask
you to assign a name to each file system. For historical reasons, a file system is given
the name of a single letter from the lower end of the alphabet, such as v’ or °x', although

" there’s no reason not to name a file system ‘work’ or ‘usr’.’ Each name must be preceded

by.a slash °/".

Rebooting

Now that partitions have been allocated and file systems have been created and
mounted, the next step requires that COHERENT be booted from the. hard disk. If you
have elected to use the COHERENT bootstrap, and if you have the COHERENT boot
partition the active partition, all you have to do is remove the Boot disk from the floppy-
disk drive when prompted, and then reset your computer.

If you have made an MS-DOS partition the active partition, you must perform one addi-
tional step: type the number of the partition that helds the COHERENT root file system
as the system is attempting to read the floppy disk for the bootstrap program. The num-
ber must be typed from the numeric keys at the top of the keyboard, not from the
keypad. Before it begins the rebooting process, the system will tell you which number to
press.
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Copying Files _

If rebooting occurs correctly, you will then be running COHERENT off of the hard disk.
Now comes the event for which 4ll of this preparation has ocenrred: the system copies
the COHERENT files onto your hard disk. The system will prompt you to insert the
three disks that hold the COHERENT files, oxie after the other.

The system will ask you whether you want the full set of manual pages on line in un-
compressed form, and whether you want the dictionaries used by the COHERENT
spelling checker also in uncompressed form. These files must be uncompressed before
they can be used, but take up much more room on the disk. You must decide whether
the extra convenience of having on-line manual pages and a spelling checker is worth the
extra space. they require.

Touring the COHERENT File System =~
Finally, for the last step in installation the system will ask you i you wish to take a tour
of the COHERENT file system. We suggest you answer yes, for this is the best way to
become familiar with the layout of your newly installed COHERENT system.

And with that, the installation of COHERENT is ﬁniéhed!
If at some later time you wish to review the tour, simply run /etc/coh_intro.

Where to Go From Here

The next step should be to become familiar with COHERENT. We suggest that you
read the following tutorials, Using the COHERENT System and Administering the
COHERENT System. Read them carefully, and work their exercises. They will help you
become familiar with COHERENT, its features and its capabilities, .

One last note: Numerouns references have been made to the Lexicon. This is the die-
tionary-format reference that occupies the second half of your COHERENT manual. It
describes every COHERENT command, library routine, operating-system call, and
header file, and also contains numerous articles on technical aspects of the system,
definitions, system maintenance, and general good advice. The Lexicon is in a tree for-
mat, and by following the chain of cross-references it is possible to work your way from
any one article to any other. Although it will never replace a good novel for bed-time
readling, we think that you will find it well organized and occasionally even enjoyable to
work with. ‘



Section 2: .

Using the COHERENT System

_COHERENT is a multiuser, multitasking operating system. Multiuser means that with

This tutorial introduces the COHERENT system. It serves both as a tutorial, and as a
reference manual for the COHERENT system.

What is COHERENT?

COHERENT, more than one person can use your computer af any given time.” Mulfifas-—
king means that with COHERENT, any user can run more than one program at any
given time, The design of COHERENT employs a few elegant concepts to give you a
powerful and flexible system that is easy to use. _

What is an Operating System?

An operating system is the master program that controls the operation of all other
programs. It loads programs into memory, controls their -execution, and controls a
program’s access to peripheral devices, such as printers, modems, and terminals,

Some operating systems permit only one user to use the computer at a time; and that
user can run only one program at a time. For example, ‘MS-DOS, the operating system
most commonly used on the IBM PC and its clones, can run only one program at a time.
However, you may well want your computer to support more than one user at a time,
and run more than one program at a time. Sharing not only yields many economies
(such as allowing a group of users to share one printer), but also allows the users to

_¢communicate with each other and so work together more efficiently.

Any multitasking operating system must be able o do the following tasks efficiently:

15
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® Schedule computer time

¢ Control mass-storage devices (disks and tape drives)
® Organize disk-storage space

® Protect programs from conflict

® Protect stored information from destruction

¢ Ease cooperation among users

Today’s operating systems also provide #ools. These are programs that are bundled with
the operating system, and that are designed to help you do your work more efficiently.
For example, you need editors, compilers, debuggers, and assemblers to develop and test
programs. Text formatters and spelling checkers help you write memoranda, manuals,
or books. Command processors help you control the computer. easily. Status checkers
tell you what programs are being run, who is using-the system, and how much space is
left on your disk.

The combination of operating system and its tools transforms a boxful of wires and cir-
cuits into a nseful machine, : : T R

COHERENT’s Design Philosophy

The COHERENT system combines a multitasking operating system with a full set of
tools. But the quality and quantity of the features provided by the COHERENT
operating system distinguishes it from other, similar operating systems.

All but a very small part of the operating system software is written in C, a high-level
language, rather than assembly language. The result is a reliable operating system, with
no observable loss in execution speed. The choice of a high-level langunage also provides
portability. The C language has been implemented on practically every computer, from
mainframe to miero;

An important guiding principle in the design and implementation of the COHERENT
operating system is that good performance is the direct result of dedication to eareful
design and implementation of algorithms and systems, rather than coding tricks.

A computer system is not an end in itself; rather, it is a “bench” for constructing tools to
.solve specific problems, If the operating system is toc specialized or limited, the range of
problems it can help you solve will be narrow. On the other hand, if the operating sys-
tem is too detailed, then it becomes complex, idiosyncratic, and potentially unreliable.

The following: quotation from John Conway summarizes well the ph}los'ophy that under-
lies the design of the COHERENT system:

“The engineer who wants a machine for some specific purpose will nor-
mally approve the simplest machine that does the job. He will not usu-
ally prefer a multiplicity of parts with the same effect, nor will he coun-
tenance the insertion of components with no function.”

The COHERENT system follows this approach throughout. For example, consider
device-independent 1/0. COHERENT does not distinguish between a program, a device
(such as a terminal or floppy disk), or a file. Programs can move data among devices and
files without knowing any of the physical characteristics of the device. This device in-
dependence comes from designing the I/O system using a consistent view of files, devices,
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and programs. Each appears like a stream of bytes, so each can communicate directly
with all others. If an application requires a more complex file structure, it can be added
at a higher level. This approach makes COHERENT simple and easy to maintain, yet
powerful. a ' :

You may wonder whether this design compromises the performance of the system. On
the contrary, the speed at which the COHERENT system transfers data between files on
a disk is very nearly the hardware speed of disk-to-disk transfers. This is achieved
through the use of simple but ingenious algorithms.

Throughout, the COHMERENT system uses this principle of using a few primitive
operators to provide easy communication among programs, files, and devices. With
these, any user of the COHERENT system can construct the tools to solve nearly all of
his eomputing problems. ' ' : '

COHERENT Properties _

The COHERENT file system uses a tree-structured directory. This means that direc-
tories hold files, which in turn may be data files or other directories. The:fact that a

"~ directory can contain more divectories is a Significant hielp in managing large numbers of ——
files. .
The COHERENT operating system is modularly designed, using certain mathematieal
concepts. This results in an efficient design for the system. Using this simple but
elegant approach, features are designed to fit well together. This means that
COHERENT does not repeatedly reinvent the wheel — each feature is carefully designed
to function well by itself and work readily with other features. COHERENT avoids the
“creeping feature” syndrome common to usual operating systems. '

How Do I Begin? ' . '
This section introduceg a few concepts that you must grasp before you can use the
. COHERENT system. - . - .

Termjnals and COHERENT

You will use a ferminal to send commands to the COHERENT system and view its
responses.

A terminal uses a sereen that resembles a television screen, called a video display or CRT
(for cathode ray tube). Typically, this is the console of your personal computer. The
CRT displays the dialogue between yourself and the computer system. A typical video
display shows 24 lines of characters, with each line having up to 80 characters. All of
your work with the COHERENT system will be done through typing commands and
data on your terminal. .
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Special Terminal Keys

One special key on the keyboard will be used frequently in your work: the <return>
key. This key signals that the end of a line has been reached, and that you want the
COHERENT system to process a command. Not all terminals label the key <return>:
some call it enter, linefeed, newline, or eol. The key is usually larger than other keys
(except the space bar). From here on, this key will be called <return>.

Note that every command to the COHERENT system ends with a <return>. Your
command is not executed until you type this key.

_Ancther speciﬁl key is the control key, usually labeled ctrl or entl or cont. Most ter-
minals place it on the left side of the keyboard. This is an important key used in sending
certain special characters,

To use the ctrl key, hold it down while you press another key. ‘For example, to send the
- computer a <ctrl-D> character, hold down the ctrl key, strike the D key, then release
both keys. o ' '

Because control characters have no corresponding printable characters, in this tutorial
they will be represented in the form:

<ctrl-D>
' for the character etrl-D.

While you are typing information into the COHERENT system, you can correct the in-
formation before it is processed. Two keys will help you do this. The first is the <kill>
character, which erases the line entirely and allows you to begin again. This is usually
<ctrl-U>, but you can easily change the <kill> character with the command stty,
which is disenssed in a later section. '

The other key is the <erase> character, normally <ctrl-H>. This erases the most
recently typed character. You can erase several characters with <etrl-H> by striking it
several times. <ctrl-H> also serves as the backspace key.

One more special key is the <interrupt> key. This key aborts a command before it
normally finishes. By default, this key is <ctrl-C> on your terminal, .

login: Logging In

Before you use the COHERENT system, you must install it on your computer. During
the installation procedure, you will establish your personal login account and the
password with which you access it. You need these in order to log in to COHERENT. If
~you' have not yet installed COHERENT on your computer; return to the release notes
and follow its directions.

Once you have installed COHERENT on your system, you must log in to COHERENT
before you can begin to use it. When you log in, you establish a connection with the
computer and prepare the system to execute your commands.
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Your first step after turning on the terminal is to send the <etrl-D> command. It
replies;

Coherent login:

Type your user name, followed by <return>. ‘Next, COHERENT will prompt you to
type your password: '

Password:

Note that your password does -not-appear-on- the.screen as. you. type it.. This prevents
kibbitzers from seeing your password without your permission. Follow the password
with <return>. If you enter the password incorrectly, COHERENT will ask you to try
again. ' -

When you enter your password correctly, COHERENT logs you in. You will be greeted
by the message of the day, if there is any. The COHERENT system is now ready to ac-
cept your commands and execute them. To indicate readiness, COHERENT prints a
prompt character on the screen: :

— ]

e == ————— == ——m===s

When COHERENT has finished executing a command, it prints ‘another prompt, which
means that it is ready for your next command. '

- Try COHERENT Commands )
To see how easy it is to nse COHERENT, type the following lines. Be sure to end each
Jine with a <return> . '
ed

i
This is a sample COHERENT file.
w file0l
q o :

The characters ed tell COHERENT to invoke an editor program, with which you can

build and change files. The information that you type is then processed by the
COHERENT editor. When you are finished with the editor, you return to COHERENT

by typing q. Now type:
" cat file0l _
~ This command types out the contents of the file fileO1 that you just created. Finally,

type:
le

This command Yists the files that you have. It replies
Files:

fileOl
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Congratulations! You have just made COHERENT work for you.

To review: The first command, ed, created a file and filled it with some ‘text, while the
second command cat typed the file out on your terminal, Finally, the command le listed
the name of each of your files. See following sections for full descriptions of each of these
commands.

Commands to COHERENT

Once you have logged into the system, all the resources of the COHERENT system are
at your fingertips. COHERENT’s commands give you control over these resources.

Every COHERENT command has the same structure: the command name, which tells
COCHERENT which command You want it to execute; and the arguments, which detail
what you want done and to what you want it done.

- Some commands only have the first part, For examp_le, to list the names of files that you
" have, type - : R S

le

and COHERENT prints their names in columns across the screen. (A file is a mass of
information that is given a name and stored on the disk. They will be described in detail
later in this tutorial.)

I you have no files, Ic prints nothing. If you have logged in for the first time, you may
or may not have files, depending upon your installation. Try it. In any event,
COHERENT will prompt you for another command after it finishes le,

The second part of a command is a list of parameters or arguments to that command.
Think of parameters as controlling either the bhehavior of the commarnd, or as the target
of the command’s action. .

The parts of a command are separated by spaces or tab characters.

The parameters of the command are further divided into options (or controls) and
names. Names are usually the names of files; options change the action of the command,
An option is usually indicated by being prefized with a hyphen *’.

An example of a name parameter is shown in this example of a cat eommand:
cat file(Ql '

This command types the contents of file01 on your terminal. The name argument is
fileQ1.

For an example of options, consider the command ls. ls lists your file names one name
per line. Thus, typing

1s

produces a list of the form:



Using COHERENT 21

U

.profile

compu

fileO1l

mailbox
However, Is can tell you more ahout a file than just its name. To see additional informa-
tion about each file, fype: C

ls -1 ... L
Is print the following information:
-rw-r--r-- 1 you 17 Sat Aug 15 17:20 fileOl

This listing shows the size of the file, the date it was created or last modified, and its de-
gree of protection. The letters to the Jeft of the listing are described in detail in the
tutorial Administering the COHERENT System or in the Lexicon article for the com-
mand chmod. _ ' ,

~ " help, man: Help with Commands f:_";”"’ el T —

The COHERENT system has a help command
' help -
which gives you a brief description of COHERENT commands. To introduce yourself to
these commands, type help by itself, or: .
' help help |
Both tell you how to use the help command. To get'inforinaﬁon on the l¢e command,
type: :
help le

To obtain detailed information on a command, use the man (abbreviation for manual)
command. Each command has an on-line description that the man command will print
out for you. To find out about the man command, type:

man man

I your CRT screen fills with information, man will wait for you to type <returm> to
continue. This is to prevent you from missing information should it scroll too fast. man
will also wait for a <return> after it puts out the last line of the description.

The command descriptions provided by the man command are available in printed form
in the Lexicon. It provides a concise description of each available command.

Logging Out = . ‘. _ _
When you are finished using the computer, you must tell the COHERENT system that
you are done, and freelthe terminal for other use. This step is called logging out.
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There are two ways to log out. The first is to type <ctrl-D> when COHERENT is ex-
pecting a command. The second is to type the command:

login

which logs you out and prepares for another login.

Features of COHERENT

This section présents some hasic concepts, such as files, directories, and pipes, which are
important in using the COHERENT system.

Information Storage and Retrieval

' Computer systenis store information in ﬁleé. A file is a mass of data that has been

named ard stored on disk. It is analogous to a file in a file cabinet: both contain data,

- and aré stored by name in a storage device. A file, once created, can be invoked,

changed, or removed. All operating systems let you create and use files; however, sys-
tems differ greatly in the way they organize files and give you access to them.

To keep track of files, you need something that performs the same function as the index
tab on a file folder. A directory is COHERENT’s way of doing this. A directory holds
the names of files and marks where the files are located on the disk, The COHERENT
system does not limit you to one directory. You can have as many as you wish, as long
as you don’t run out of disk space.

Directories for COHERENT are tree-structured. The following example will clarify this
concept. If you have three separate projects, and each has files of its own, then you can
set up your directory to look like this:

¥ourname

4
4 i 4
projl proj2 proj3
{
1 4
proijla source.k

projl, proj2, and, proj3 are all subdirectories of directory yourname. Directory proj3,
in turn, holds files proj3a and source.k.

Each user of the COHERENT computer system has his own directory, The
COHERENT system makes sure that you automatically use the directory created for you
and not that of another user. It protects your files from accidental damage by another
user. However, if you wish, you can allow other users to examine or change your files.

Whether others can examine or change your files depends upon the type of protection
that you chaose for your file. In the usual case, you will not specify any protection and
the COHERENT system will create the file unprotected. Since directories are also files,
you may prevent other users from examining the files in your directory or subdirectory
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using the same protection mechanism. (The mechanism by whif':h'you grant or deny
permission to files is described below, and in the Lexicon article on the ¢command

chmod.)

A file in the COHERENT system can contain any of several different kinds of informa-
tion, ranging from programs to electronic mail. Later sections will present examples of
each kind of file. R :

Redirecting Input and Output

 Most COHERENT commands write their output to the standard output device, which is

normally your terminal’s screen. For example, who prints on your terminal the name of

~ each user currently logged into your COHERENT system:

who .

By) using the special character >, you can redirect the output of who into a file. The
command

who >vhofile

standard output. Later, you can list the information on your terminal using cat:
cat whofile ‘ . Co

Once the information is in a ﬁlé, you can process it in other ways, For example
sort whofile ' o '

sorts the contents of whofile and prints the results on your screen. In this way, you can
display the users’ names on your terminal in alphabetical order.

- You can also redirect the standard input to accept inﬁtt from a file rather than from

your terminal, To redirect the standard input, use the special character < before the

“name of the file that you want read as the standard input. For example, the command

mail sends electronic mail to another user; normally, it “mails” what you type on the
standard input, but you can use ‘<’ to tell it to mail the contents of a file instead.

mail fred <whofile
mails the contents of whofile to user fred.

Pipes _

The pipe is an important feature of the COHERENT system. Pipes allow you'to hook
several programs together by redirecting the output of one into the input of the next. A
pipe is represented by the character ‘|’ in the command line.

Most COHERENT programs are written to act as filters. A filter is a program that reads
jts input one line at a time or one character at a time, performs some transformation
upon what it has read, and then writes the transformed data to the standard output
device. You can easily perform complex transformations on data by hooking a number of
simple filters together with pipes. Consider, for example, the command:

" writes this information into whofile. The operator > tells COHERENT to redirect the
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who | sort

Here, the command whe generates a list of persons who are logged into the system.
The output of who is then piped to the program sort, which sorts the list of users into
alphabetical order and prints them on the standard error device,

The power and flexibility of the COHERENT operating system owes much to the pipe.

Processing Information in Files

The COHERENT system includes many toals with which Yyou can process files of data.
- Each of the tools introduced here is described in detail the Lexicon.

Computer applications, such as general ledger or inventory control, are hased on data
files and transactions that involve them. COHERENT has capacities for processing data
files that can help you implement such an application easily. The following paragraphs
describe a few COHERENT commands for processing text,

- sori sorts the lines or records in a file. With it, you can sort a file based on any field or
set of fields in each line, as well as select the field separator. You can also discard

elements that are not unique. You can sort several input files and redirect the output
into one file; this lets you merge files. , ‘

awk is a language with which you can sean text for patterns and alter it depending upon
which pattern is found. You can use it to write reports, to detect patterns in files, and to
validate data as they are entered into the computer. awk treats its input as lines consis-
ting of fields. It processes numeric data as well as strings. Totals and averages can he
easily computed on any of the input fields. Associative memory arrays are provided,
where array indices may be inteégers, strings, or even floating-point numbers.

If you have two text files that contair almost the samie inférmation, the command diff
will summarize for you just how the files differ. diff can, for example, show you how
two versions of a document or a program differ, or show you how today’s inventory file
relates to yesterday’s. When used with the text editor ed, diff can help you maintain a
master file ahd a series of automatic update commands to produce other versions of the
file. :

A gimilar program, emp, performs the same work with non-text files, -
A related program, comm, processes sorted files and shows how they are similar.
The command uniq reads a sorted file and removes all duplicate lines.

The command grep finds patterns within text files. If, for example, you wish to find
every document on your system that contains the word succotash, grep will find them
for you. :
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‘ Document Preparation

The COHERENT system can be used to prepafe documents as well as develop programs.
It has been used to write computer documentation, tutorials, and books, including this

manual,

nroff is the COHERENT system’s text-processing language. To use nroff, type its com-
mands directly into your text file, then run the file through nroff to “compile” your text.
nroff will follow your commands to format the text on the page, to create (with the aid
of a little skill on your part) an attractive, printed doeument.

nroff lets you do this in such a way that a manuscript can appear in any of several dif-
ferent formats, without _chan_ging the content of the manuseript. .

A related program, troff, does the same work as nroff, except that its output that can
be printed on the Hewlett-Packard Laserdet, using multiple fonts, sizes of type, and
proportional spacing. In general, you should use nroff to process files that you will print
on the screen or on a simple dot-matrix or daisy-wheel printer; but use troff if you want
— -~~~ = - to print-your output on a sophisticated laser printer. ..« .

Programming Tools

" The COHERENT design not only makes it easy to run programs, but easy tb write them
as well,

The COHERENT system has a compiler for the C language, and an assembler for your
machine’s native assembly language.

To invoke the C compiler, use the command ce. The command as assembles files of as-
sembly language. _ : ‘

To help you debug programs, the COHERENT system comes with a symbolic debugger,
dh. This program can be invaluable in helping you find where your C or assembly-lan-
guage program has “jumped the rails”. . R _

Finally, the programs lex and yaec implement sophisticated programming languages,
that can be used to develop entire computer systems quickly. Each comes with its own
tutorial, as well as full entries in the Lexicon. . o

Electronic Communication
COHERENT has several features that can provide electronic communication.

. The command msg lets you send messages to other iJeople who are logged into the sys-
tem. write allows you and another user to carry on a typed “conversation” between
your two terminals.

If you wish to communicate with someone who is not logged into the system, you can use
the program mail to send him electronic mail.. The next time that user logs into the
gystem, he can read the message in his “mailbox”, save it into a file, and reply to it if he
wishes. o '
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The UUCP utility gives you a “window on the world”. With UUCP, you can exchange
mail via modem with all COHERENT or UNIX systems that are enrolled in the
USENET. UUCP operates automatically: it will exchange mail late at night, when
telephone rates are low, without your having to be at your computer. In this way, you
can exchange mail and download news and source code automatically from thousands of
other systems.

Other COHERENT Features

COHERENT provides many interesting tools that do not fit easily into any particular
category. i
The program units computes a formula that lets you convert one unit of measure to
another. For example, you can use units to convert centimeters to hands or rods to
fathoms. - S : S

.. The program be turns your computer into a desk calculator. This “caleulator” works in-

- teractively, and is fully programmable, -~ -

The program cal prints a calendar for any month or year you ask, with the current year
as default. It correctly converts from Gregorian to Julian calendars, using September 3,
1752 as the date of conversion (i.e., the date when the Gregorian calendar was adopted in
England and its possessions), so you can print correct historieal calendars back throngh
-the year 1 AD, e
Ancther COHERENT tool, erypt, allows you to encrypt files, to protect them from
prying eyes (even those of the system administrator). _

Files and Directories

Earlier, we introduced files as the cornerstone of the COHERENT system of storing and
retrieving information. This section discusses files and directories in more detail.

File Names
Each file has a name, such as; -

.profile
FileOl
cmd. sh
£fileO1
test.c

File names are generally made up of upper-case and lower-case letters and numbers.
COHERENT treats capital letters differently from lower-case letters. The file names
File01 and file01 are therefore different.

Any character can be used to nanie a file, including a control character. It is recom-
mended, however, that you names files using only upper- or lower-case alphabetic
characters, numerals, and the punctuation marks ¢’ or ",
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_ . minigtrator.

The file name should not be more than 14 characters long. If you specify a longer name,
characters beyond the 14th will be ignored. Thus, COHHERENT will regard the file

names

this.is_very_long—file.name 1

and
this_is_very-long_file_name_2

as being identical.

Your Directory .

You can inspect the contents of the current directory with the commands Is and lec.
When you specify a file name, COHERENT looks it up in the directory and connects the
file to the program using it. _

There are many directories on the COHERENT systeml.' “When you log in to the system,
COHERENT sets up your home directory, which is determined by the system ad-

You may sometimes need a program or a data file in another user’s difectofy. Ais:o, the
commands that you use frequently come from another directory.

To examine or use files in a directory other than your own, you will need to specify the
name of the directory as well as the name of the file. Separate the parts of the name of

the directory by a slash: _

/ _
To see the files in another user’s directory, you should use the change direcfory com-
mand ed. For example, to switch to Henry’s home dirvectory, issue the command:

ed fusr/henry ‘
Path Names
The COHERENT file system is tree structured. This means that all files in the system
branch from a common origin, called the root. The name of the root directory is:

/

One file in the root directory is msr. This is a subdirectory that normally contains the
directories of all users. To list the names of all user directories, type the command:

le¢ fusr

If one of the user names is henry as above, the command
le fusr/henry

lists the names of the files in henry’s directory.
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The parameter /usr/henry is called a path name. Path names may be fully or partially
specified. All fully-specified path names begin with / for root, and continue with further
subdirectory names.

Path names that do not begin with a slash are partially specified, and are automatically
prefixed with the path name of the current directory to make them complete hefore the
system uses them.

The elements of path names are separated by slashes, so if there were a file in new-
directory named newfile, you would refer to it as

newdirectory/newfile

The absence of a beginning slash indicates that the path name begins in the current
directory. Thus, if your home directory name is henry, then an alternate but less con-
venient way to specify the path name to newfile is o

/usr/henry/newdirectory/newfile

Thus, a path name is a list of all the subdirectories ‘leading from the root to the file in
question. newfile is a file in subdirectory newdirectory, which in turn is a file in the
home directory henry, which is further a file in the directory usr. The directory usris a
file in the master or root directory for the system.

You don’t need to specify all of this, fortunately, whenever you want to specify a filein a
subdirectory, COHERENT assumes that partially specified path names are within the
current divectory. Therefore, you can specify a subdirectory by specifying the name of
the directory first, followed by the rest of the path name.

mkdir, ed, pwd: More Directories
You can easily create more directories within your primary, or home directory.

Directories are useful in organizing masses of files. Related files can be kept with each
other in a directory, whose contents are suggested by its name. For example, you may
wish to create a directory to hold source files for your programs, another to hold com-
pleted programs, a third to hold text files, and a fourth to hold commands; and to tell
them apart, you may wish to name them, respectively, sre, prog, text, and emd.

The following exercise shows how to manipulate files and directories. To begin, use the
command cat to create file file01, as follows:

cd

cat >file(Ql

This is another sample file.
<ctrl-D>

cd returns you to your home directory, for this exercise. Now, you can use the copy
command ep:

cp fileOl file02

to create file02. Naw, type le to list the files in the current directory. It will show the
following:
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Files: o
file0l file02

Other files may be present, depending upon your installation.

The command mkdir creates a new directory. For example, to create a new directory
named newdirectory, type the following command:

mkdir newdirectory

If you follow this command with le, it lists your regular files, but it also lists newdirec-
tory separately as a directory:

Directories:
newdirectory
Files:
file0l fileO2

To refer to any files in newdirectory, use its name in specifying the path name.

Now;, create a file in the new directory: .- .. ... o U

cat >newdirectory/newfile
lines to be

contained in newfile
<ctrl-D>

This command copies lines to the file described by the partial path name newdirec-
tory/newfile. :

One way to avoid specifying all of the subdirectories in a long path name is to change the
current (or working) directory. When you log in, the currént directory is set to your
home directory. :

If you have used the command ed to change your current directory, you can find what
the current directory is by typing the print working directory command pwd. If you have
a subdirectory backup in your directory, and change directories with

_cd backup
then the command
pwd
displays:
- fust/yourname/backup

The change-directory command cd changes the current 'directory. To change to new-
directory, type the command:

cd newdirectory

If your current directory had been /usr/henry before you typed the cd command shown
above, it will be /usr/henry/newdirectory after you type it. :
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Now, if you type the le command, the listing will display only

Files:
newfile

since le with no parameters lists the current directory.

To change back to the directory that you had when you logged in to the system, use the
cd command with no parameters:

cd .

This directory is often referred to as the home directory. To change to another user’s
directory, you would say '

ed fusr/other
or use the abbreviation
cd-.-, fother- - -

Here “.’ is a special COHERENT system abbreviation for parent directory, which in this
case is the /usr directory. In other words, ‘..’ stands for the directory in which the cur-
rent directory resides. Every directory in the system except the root directory has a
parent. For the root directory, ‘.." refers to itself,

Another directory abbreviation is ‘., which means the current directory.

Assuming that your user name is henry, and your current directory is your home direc-
tory, part of the file-system structure is

/

' "
bin usr(..)

4 4
henry(.) other

Here .’ is /usr, the parent directory path, and ., the current directory path name
Jusr/henry. Both °’ and ‘.’ change when you invoke the c¢d command.

To see what your current directory is, you can use the print working directory command
pwd

and COHERENT replies with the full description of your working directory name. For
example, if your user name is henry and your installation uses the user name as the
directory name, theri pwd will reply :

/usr/henry
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mv, cp: Moving Files Between Directories

Once you have created your new directory, you can move files into it with the move com-
mand mv, or you can create new files there with commands such as ed.

To move file01 to newdirectory, the mv command is useful.

mv has two parameters: the first is the file to be moved, and the second is either the
new name of the file or the destination directory of the file. So, to move file file01 to

the new directory, you can say:
mv f£ile0l newdirectory/file0l

In this case, both parameters are file names. In an alternative approach, the second
parameter can be a directory path name:

mv £ile02 newdirectory

The second parameter is the directory that is to contain the file, and th,e name of the file
in newdirectory will be the same as it was in the current directory. These two forms

To see where the files are now, type the two commands:

lec
le newdirectory

The result is
Directories:
newdirectory
followed by '

Files:
£file0l file02 mnewfile

To move the files back, use a combination of the commands already shown. Type:

mv newdirectory/file0l £ileOl

cd newdirectory ’

nv file02 .,

cd
Note, too, that if you move a file to another file in the same directory, this, in effect,
merely renames the file.
You can copy files with the copy command cp. This command has two parameters: the
first is the file to be copied, and the second is the path name of the new copy. To copy
file01 to nfile01 in newdirectory, type the eommand:

cp £ileOl newdirectory/nfile0l

The difference between mv and ep is that after the ep command both the original file
and the copy exist, whereas after mv only one copy exists.
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Now, an illustration of what has been discussed so far about directories and files with an
example. )

Continning with the user name of henry, assume that you have some documents that
you have entered with ed, and you want to make backup copies of these files for
safekeeping. The document file names are docl and doc2 and are in your home direc-
tory. For the purposes of this example, create docl with cat by typing:

cat >docl
a few
lines of
text
<ctrl-D>

and similarly doc2:
cat >doc2
second-file-
with some text
<ctrl-D>

{Don’t forget that <ctrl-D> means to hold the control key down and simultaneously
type the D.) The l¢ command tells you the file names and directory names:

Directories:
newdirectory
Files:
docl doc2 file0l file02

The first step is to create the directory to hold the backup copies. 'To help remind your-
self what the directory is for, name it backup.

mkdir backup
Now, le shows you:

Directories:
backup newdirectory
Files:
docl doc2 file0l £ile02

Now, you can use ¢p to copy your files into backup:

cp docl backup
cp doe? backup

After you issue these commands, le still says:



. _ Using COHERENT 33

: Directories:
! backup newdirectory

| Files:
' ' docl doc? file0l £ile02
/ However, if you list the contents of subdirectory backup
’ - 1lc backup o '
| you will see:
J Files:
docl doc2 f
The files have been successfully copied into the back-up directory.

chmod: File Protection Mode

As part of the directory entfy, COHERE_NT keeps information about the attributes of
~ . .gach file, The attributes includ

and the file’s mode. The mode determine just who can do what with the file.

For example, by resetting the mode you can stop other users from deleting, reading, or
writing to your files. You can even stop yourself from reading one of your own files, al-
though this is not often done. . : .

Although there are many combinations of these attributes and different sets of users that
they apply to, this document will cover only the hasic combinations.

To change the mode of a file, use the change-mode command chmod. For example, to
protect file docl in directory backup, use the command '

chmod -w backup/docl
where the -w means “remove write permission” and is followed by the file name.
To allow other users to read the backup file doc2, type:

chmod o+r backup/doc?2
where the letter o signifies “other users”, and the +r tells chmod to grant read permis-
sion. L I :
When COHERENT creates a new file, it ‘gives it your installation’s standard levels of
protection. To see the protection properties for a given file, use the command:

1s -1
1s prints the mode as the first column for each file in the current directory. To informa-
tion on how to interpret the protection codes, see the Lexicon entry for chmed; they are
also described below. =~ _ S
By default, the COHERENT system permits others to read your files but not change
them. H you wish, you can change this default; to do so, use the command umask. See
the Lexicon entry for umask for details. :

e the time and date of creation or modification of the file, =~



34 The COHERENT System

rm, rmdir: Removing Files and Directories

You will need to remove files to make way for new files. Old copies that you no longer
need may clutter your directory, or you may accidentally create a file that you do not
really want.

To remove a file, use the remove command rm. The parameter is the path name of the
file that you want to remove. For example, if you wish to remove file doc2 in directory
backup, type:

rm backup/doc2

You can remove several files with one command by listing them as consecutive
parameters: :

rm file0l fileO2

Files that have been protected as unwritable cannot be deleted, For exan-lple,' suppose
you created a file tough by typing

cat >tough
linel
line2
<etrl-D>
and protected it by typing
chmod -w tough
If you try to delete the file with rm, the COHERENT system will type:
tough: unwritable

This is done to prevent you from deleting a file unintentionally. If you do want to delete
it, use the -f option for rm:

rm -f tough
and the file will be deleted,

You can also delete directories using the command rmmdir, But before you delete any
directory, it must be empty of files. Otherwise, you will get an error messdge and the
directory will not be deleted. The form of this command is:

rmdir newdirectory

du, df: How Much Space?

If you wish to see how much disk space the files in the current directory are using, using
the disk-usage command du. If you have subdirectories, they are listed separately. du
lists disk usage in blocks; each block is 512 bytes (half a kilobyte).
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On the other hand, you may wish to discover how much space is available on your disk.
To do so, use the disk-free command df. It tells you how many blocks are left free on
your disk.

In: Linking Files

COHERENT has a unique feature that allows a file to have several names. When you
create a file, you give it a name; COHERENT links the name you give the file with its
internal system of managing files. -(For more information on how COHERENT identifies
files, see the Lexicon entry for i-node.) COHERENT allows you to give a file more than
one name; another way of expressing this is to say that you can give a file multiple links..

To ereate another link to an existing file, use the comrri_and In. For example, if you have
a file named docl (as you will if you have performed the previous examples), you can
create a new link to it with the following command: -

1n docl another

The “new” file has the same prolections and data as the “old” ﬁle; in this example,

~—another assumes the same permissions and-data as-doel—-—-————

If you use rm to remove one of the links to the file, the other link and the file’s data
remain in existence. If both names are removed, however, then the data are also
removed. The data remain in ¢xistence as long ag they have a link to COHERENT.

Introduction to COHERENT Commands -

The commands that you enter into COHERENT are interpreted and acted upon by the
special COHERENT program sh, otherwise called the shell.

This section introduces some commands commonly used by COHERENT users. For
more information on these or other commands see help and man, Also, consult the
Lexicon. ’ '

You will need to be aware of the following special punctuation characters:

*?2 [ 1] (1
(Y §=1:"""<>K>>

‘Avoid these characters until you have read the following section, which discusses their
use, or until they are presented in examples.

Lower-Case Sensitivity in Commands

The commands shown in this ma